
'l:i

THE UNIIT¡NSITY OF MA¡IITOBA

LIBRARY

AUTHoR . . . PFIP$IP9F¡ .T9Y*I1ç.9:

'FT.nIç. AN ECONOMIC ANALYSIS OF A]R TRAFFIC GROI\TTH I^JTTH SPECIAL REFERENCE
LLLW a a a a a a r a r I a.. a . . a a a . a . a.. . a ... a. a. r a.. ¡ a. a a

TO JAMAICA
a. a aa aa O a a..a a a a. a a a . a a. a a aa a a . a a a a a.a r a a a a aa a a a

aaaaaaaaa. aaraa.a.aa.aaaa aaaa. a.aaa.aa

TI{ESIS....P.h.'.D.'.,,!Pp!....¡...... ..... ..... .......

I, the undarolgned, agree to refraln from producing, or reproducl-ng,
the above-named r.rork, or any part thereof, ln any materiaJ. forrn, rlthout
the wrltten conssnt of the author:

a.aaaaaaaaaaaaaaaaa. aaaa.

aaaa.aaaa. aaaa. aa...aaaaa.aaa

aoa.a .a.aa aaaaaa.aaa aaaaa

oa aa.

a.aa..ataa

!he University
of.Manitoha
LIBRARIËS



rF:---
.''...il

j,'.Ì

AN ECONOMIC ANALYSIS OF AIR TRAFFIC

GROWTH WITH SPECIAL REFERENCE TO

JAMAICA

A DISSERTATION SUBMITTED IN PARTIAL

FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

NEVILLE G. BEMBRIDGE

THE UNIVERSITY OF MANITOBA

By

r_ 983



ÏHE UNIVERSITY OF MANITOBA

FACULTY OF GRADUATE STUDIES

recofltrnend to
Ph. D. thesÍs

Growth

s ubmi tted
in partial

by lie¡1i.l-1e G. Bembridge

ful fi l ment of the requi renìents for the Ph.D. degree.

Date of oral examination: December 19rh,1983

and passed
ïhe student has satísfactority completed the Ph. D.

PJ
..-,ð.,J.

(*The signature of the
the Chairman has read

Chai rman does
the complete

not necessarily signify thatthesis. )

i nati on .



i:iì.ì:

AN ECONOMIC ANALYSIS OF AIR TRAFFIC

GROIünI I,IITTT SPECTAL REFERENCE TO

JA}.IAICA

BY

NEVILLE G. BEI,IBRTDGE

A thesis submitted to the Faculty of Graduate Studies of
the university of Manitoba in partial fulfillment of the requirenrents

of the degree of

DOCTOR OF PHILOSOPHY

o 1984

Permissioll has been granted to the LIBRARY OF THE UNIVER-
SITY OF MANITOBA to le¡rd or sell copies of this thesis. to
the NATIONAL LIBRARY OF CANADA ro microfilnr this

thesis a¡rd to lend or sell copies of the film, and UNIVERSITY
MICROFILMS to publish an abstract of this thesis.

The author reserves other publicatio¡t rights, and neither the

thesis nor extensive extracts from it may be printed or other-
wise reproduced without the author's written permission.



.,
.l:a.'

TABLE OF CONTENTS

ACKNOWLEDGEMENTS

LIST OF TABLES

LIST OF FIGURES

Page

iv

vi

xi

xiiABSTRACT

Chapter

II.

INTRODUCTION

PART I. THE GROWTH OF AIR TRAFFIC

SUPPLY OF AIR TRANSPORTATION

Produetivity Developments in the Air Transport Industry.

Produeitivty and Unit Cost

Implieations for Tourist Traffie Growth . .

DEMAND FOR AIR TRANSPORTATION .

Baekground Diseussion

The Framework

The Variables

Results of the Analysis

Other Demand Estimates

Implieations for Traffie .

THE NATURE OF COMPETITION AND PRICING

Number of Firms and Condition of Entry

Airline Prieing

The Role of Charter Service . .

THE FUTURE GROWTH OF AIR TRAFFIC TO JAMAICA

I
I

L7

31

40

40

45

46

48

53

55

64

64

68

72

87

87

IV.

lt

V.

The Framework



--
:i.:{a

Ìt::
ì....,.ì

VI.

Page

Results of the Analysis 88

Some Recent Developments . 100

PART II. THE ECONOMIC IMPACT OF INTERNATIONAL TOURISM

THE IMPACT OF AIR TRANSPORT ON THE CHARACTER OF
JAMAICAN TOURISM .

Brief History of Jamaican Tourism . .

Elements of Demand for Tourist Faeilities.

The Supply of Tourist Faeilities l-19

The Pricing of Tourist Faeilities

Outlook

THE

109

109

110

ECONOMIC

The Econom

IMPACT OF TOURISM .

ie Development Potential of International

L23

t25

t29

t29

139

168

r.68

188

2L3

227

Tourism

Measuring the Economie Impact of Tourism

PART III. POLICY IMPLICATIONS

VtrI. SOME POLICY ISSUES

Increasing the Value Margin .

Publie Poliey Alternatives Relative to Projected
Tourism Growth . .

Summary of Poliey Issues . .

IX. SUMMARY AND CONCLUSIONS

APPENDICES

A. ANOTHER LOOK AT PRODUCTIVITY .

B. TABLES .

BIBLIOGRAPHY .

L74

L76

179

llr



ACKNOWLEDGEMENTS

This study has benefited from the assistanee and adviee of many people, a

list of whom would not only be lengthy but would probably still end up being

ineomplete. Therefore to avoid omitting anyone who has in anyway contributed to

this produet, sueh a listing will not be attempted. I eannot however resist the

temptation to mention a few names.

First is Professor Ralph F. Harris who served as my advisor and to whom I

owe a great and lasting debt. Without his instrumentality and enduring cooperation

this projeet might have been aborted. His aeademie wisdom, administrative

dexterity, balaneed judgement and keen foresight were indispensible ingredients in

the sueeess of this whole undertaking. To these qualities must be added the human

elements of kindness, eneouragement and eoneern for the welfare of others whieh

he demonstrated throughout the entire degree process. For all this, it seems like

an understatement simply to say that I am very grateful, but a thorough seareh of

my voeabulary eould not find a better term.

Special thanks are also due to Professor P. S. Dhruvarajan whose analytieal

prowess furnished much of the critieal input which greatly helped to enhanee the

quality of the final produet. His ineisive eriticisms and probing questions demanded

that I did mueh re-thinking and revision of earlier drafts. However, beeause his

criticisms were eonvincing and tempered with eneouragement and a eonstruetive

attitude, the frustrating and laborious task of revision was greatly mitigated.

Mention must also be made of Professor C. L. Barber and Professor E. W.

Tlrehniewiez. Their expertise and many years of experienee in this matters added

the neeessary balanee to the advisory maehinery. For their eooperation and

assistance I am indeed grateful.

lv



Despite the help and adviee I received from these people, and my eompli-

anee with many suggestions made by them, I must absolve them of any eharges that

might be levied against the contents of this manuscript. I therefore accept full

responsibility for any defeets in the final product.



Tables in Text

[-1. Numerieal Distribution of Aireraft r\pes, International sehed-
uled Airlines, ICAO Contracting States, 1gb0_1gg0.

r-2. Pereentage Distribution of Aircraft r)pes, International sched-
uled Airlines, ICAO Contracting Statès, 1gS0_19g0.

tr-3. Total and Hourly Rate of output, I¡nternational seheduled Air-
lines, ICAO Contraeting States, 1gb0_1990.

n-4. Jet Aircraft rypes and year of First Entry Into serviee, Interna-
tional scheduled Airlines, ICAO contraõting states, ígso_rgso.

il-5. some Dimensions of Aircraft produetivity, International sehed-
uled Airlines, ICAO Contracting States, 1gb0_1gg0.

Av_erage Hourly Produetivity of seleeted Aireraft in united states
Domestic Airline Serviee, 19g0.

Aireraft Hourly Produetivity and unit operating costs comparison
of Tbends, International Seheduled Airiines, tõS0-tSS0.

some Fleet, Personnel and production Developments, International
scheduled Airlines, IcAo contracting statei, 1960-1929.

Refationship Between stage Length and Direct operating costs for

LIST OF TABLES

Seleeted Aireraft, 1980.

Page

II-6.

r-7.

tr-8.

II-9.

II-11.

[-10. Fuel cost as a pereel!?ge of Total operating Expenses, Interna-
tional scheduted Airtines, ICAO coñtraetiñg stãtes, ígoo-rg8o.

11

72

13

L4

16

L8

2L

26

28

32

34

49

50

52

unit operating costs and Revenue, International scheduled
Airlines, 1960-1980.

trI-L. Air Tourist Traffic from North Ameriea to Jamaiea, and Explanatory
Variables, 1 960-1 981.

rII-2. Annual Percentage changes in Traffie, Real Disposable Ineome
Per capita and Rear Air Fare, North Ameriea-Jamaica Air
Tourist Traffic, 1960-1 991.

nI-3. Hypothesis Testing_for priee and Ineome Elastieity of Demand forAir Transport-North Ameriean Air Traffie to iamaica, wesi
Indies.

III-4. Estimates of Income and price Elastieities
Transportation Derived by Other Studies.

VI

of Demand for Air
56



Tables in Text Page

¡y-1. Share of Weekty North Ameriean-Jamaiean Flights Aeeounted for

tv-z.

by Different Airlines, Winter 1981.

Annual Percentage Growth in Trans-Atlantie Traffie Showing
Absenee of Interdependeney of Growth Trends, 1-959-1973.

Non-Seheduled and Seheduled Passenger Traffie, North Atlantie'
1969-1980..

Air Fares Between North Ameriean Cities and Caribbean Destina-
tions, November 1, 1983.

ry-5. Approximate Distances Between North Ameriean Cities and
Caribbean Desti nations.

IV-6. Tourist Arrivals in Seleeted Caribbean Countries, 1960-1980.

ry-?. Percentage Distribution of Tourist Arrivals in Caribbean Countries,
L960-1980..

V-1. Aetual and Trend Values of Real Disposable Ineome Per Capita
in North Ameriea, 1960-1981.

75

76

79

83

90

91
v-2.

IV-3.

rv-4.

v-3.

v-6.

VI-1.

VI-2.

VI-3.

98

104

111

113

r.1 5

80

82

v-4.

Aetual and Trend Values of Air Fare to Jamaiea, West Indies
from North America, 1960-1-981.

Projeeted Rates of Growth of Real Disposable Ineome Per Capita
and Real Air Fare, North Ameriean Traffie to Jamaica, 1981-
1 991.

Projeeted Rates of Growth of Air Traffie from North Ameriea
to Jamaica Based on Projected Growth Rates of Real Dispos-
able Income and Real Air Fare, 1981-l-991.

Predicted Volume of Air Traffie from North Ameriea to Jamaiea
in 1986 and 199L, at Seleeted Annual Growth Rates. . .

Changes in United States and Jamaican Priee Levels, 1967-
1 981.

Mode of Travel of Tourists Arriving in Jamaiea' 1956-1980. .

Tourist Arrivals in Jamaica, 1958-l-980.

Pereentage Distribution of Long Stay and Short Stay Tourists
Arriving in Jamaiea, 1945-1980.

VI-4. Tourist Expenditures in Jamaiea, 1960-1980. LLT

VI-5. Tourist Accomodation Available in Jamaiea, 1960-1980. LZI

vlr



Tables in Text

Vtr-1. Tourism vs. Other Credit
ments of the Jamaican

Contributors to the Balance of Pay-
Eeonomy, 1960-1980.

Vn-z. Estimated Proportion of the Labor Foree Employed in Tourism
Jamaiea, 1960-1980.

Vtr-3. Estimated Distribution of Tourist Expenditures in the Eastern
Caribbean.

Vtr- . Estimated Tourist Multipliers for Different Countries' Derived
by Separate Studies.

Vtr-5. Social Marginal Produetivity Estimates of a Tourist Investment
Projeet, Jamaiea, West, Indies.

Page

t32

r37

138

t4t

I52

VII-6. Government-Owned Hotel Capaeity, Jamaiea, West Indies, 1981. L55

Vtr-?. Tourist Multipliers and Ineome Generation, the Jamaiean Eeonomy,
1960_1980. 1_59

vlll



A-2.

A-4.

A-5.

A-6.

A-7.

A-8.

Average Annual Percentage Growth Rates of Total Factor
Produetivity with Input Combination I, International
Scheduled Áirlines, ICAO, Contracting States, 1950-1980.

Average Annual Pereentage Growth Rates of Total Factor
Productivity with Input Combination II, hrternationel
Seheduled Àirlines, ICAO, Contraeting States, 1950-1980.

Average Annual Percentage Growth Rates of Total Faetor
Produetivity with Input Combination III, International
Scheduled Airlines, ICAO, Contracting States, 1950-1980'

Average Annual Pereentage Growth Rates of Total Factor
Produetivity with Input Combination IV, International
Seheduled Airlines, ICAO, Contraeting States, 1950-1980'

202

Page

200

201

203

205

207

208

209

2t4

215

216

217

218

of Capital, 1950-1980, by Subperiods.

Labor Produetivity with Respeet to Output Measured in
Terms of Tonne-Kilometres Available and Tonne-
Kilometres Performed, 1950-1980' by Subperiods.

Absolute Values of Inputs, International
ICAO Contraeting States, 1950-L980.

Scheduled Airlines,

Absolute Values of Outputs, International Scheduled Air-
Iines, ICAO Contracting States, 1950-1980.

Load Faetor of International
traeting States, 1 960-1980.

Seheduled Airlines, ICAO Con-

Capital Produetivity with Respeet to Output
Terms of Tonne-Kilometres Available and
of Capital, 1950-1980, by Subperiods.

Capital Produetivity with Respect to Output
Terms of Tonne-Kilometres Performed and

Measured in
Four Measures

Measured in
Four Measures

Rates of Total Factor Productivity
International Scheduled Airlines'
1 950-1980.

Faetor ProduetivitY
Scheduled Airlines'

B-1.

B-2.

B-3.

B-4.

B-5.

Indices of Inputs, International Seheduled Airlines' ICAO
Contracting States, 1 950-1980

Indiees of Output, International Scheduled Airlines' ICAO
Contraeting States, 1 950-L980.

Annual Percentage Growth
with Input Combination I'
ICAO Contracting States,

Annual Pereentage Growth Rates of Total
with Input Combination II, lrternational
ICAO Contracting States, 1950-1980.

ix

8-6.

219



Appendiees

Annual Percentage Growth Rates of Total
with Input Combination III, International

Faetor Produetivity
Seheduled Airlines,

Page

220

22L

222

224

225

226

B-7.

ICAO Contracting States' 1950-1980.

B-8. Annual Percentage Growth Rates of Total Faetor Produetivity
with Input Combination IV, International Seheduled Airlines,
ICAO Contracting States, 1 950-1980.

B-9. Annual Pereentage Growth Rates of Capital Produetivity
with Respeet to Output Measured in Terms of Tonne-
Kilometres Available, lnternational Seheduled Airlines,
ICAO Contraeting States, 1950-1980.

B-10. Arurual Pereentage Growth Rates of Capital Produetivity
with Respeet to Output Measured in Terms of Tonne-
Kilometres Performed, International Seheduled Airlines'
ICAO Contraeting States, 1950-1980.

8-1L. Annual Pereentage Growth Rates of Labor Productivity,
International Seheduled Airlines, ICAO Contracting
States, 1 950-1 980.

B-tz. Productivity and Operating Cost of Seleeted Jet Aireraft'
1 980.

B-13. Productivity and Operating Cost of Seleeted Turboprop
and Piston Aireraft, 1980.

223



Figure

II-1.

fr-z.

v-l.

v-2.

v-3.

LIST OF FIGURES

Average Hourly Productivity of Seleeted Aireraft
United States Domestic Airline Serviee, 1980.

in the

Page

19

Unit Operating Costs and Aireraft Hourly Productivity
Comparison Trends, International Scheduled Airlines,
1 950-1 980. 22

23

tr-3.

51

92

Hourly Productivity of
Unit Operating Cost,

Seleeted Aireraft Types Related to
United States Domestie Airline

Serviee,1980.

fr-4. Unit Operating Cost and Revenue, International Seheduled
Air1ines, 1950-1980. . 35

üI-1. Annual Pereentage Changes in Traffie Compared to ReaI
Disposable Ineome Per Capita and Real Air Fare, North
America-Jamaiea Air Tourist Traffie, 1 960-1981

Aetual and Trend Values of Real Disposable Ineome Per
Capita in North Ameriea, 1960-1981.

Aetual and Trend Values of Air Fare to Jamaiea' West
Indies from North America, 1960-1981. 93

Predieted Volume of Air Traffic from North Ameriea to
Jamaiea at Seleeted Annual Growth Rates. 99

xt



ABSTRACT

An Eeonomie Analysis of Air Traffie Growth with Speeial

Reference to Jamaica

Air transport and international tourism are elosely related. This

relationship has grown out of important developments in the air transport industry

since World War II, especially the "jet revolution" beginning in the late 1950ts. This

study has investigated that relationship and the eeonomie and publie poliey

implieations for tourist host eountries with particular emphasis on Jamaiea.

First, the growth of air traffic was investigated by analyzing the produe-

tivity-eost-price nexus in the air transport industry; analyzing the demand for air

transport, ineluding the derivation of elastieity eoefficients; and projeeting air

traffie growth to Jamaiea. Next the eeonomie impact of this traffic growth on the

host eountry was analyzed. This involved a eritique of multiplier analysis used in

other studies, and a discussion and apptieation of the soeial marginal produetivity

technique as an alternative. Finally, public poliey alternatives were examined in a

soeial marginal produetivity framework.

The investigation revealed that the rise in airline productivity assoeiated

with jet teehnology reached its peak during the 1960rs when its average annual rate

of inerease was more than twiee that of subsequent years. The real eost of

operation and real priees (fares) have moved in eonformity with these changes

thereby maintaining their inverse relationship with produetivity. The demand for

air transportation to Jamaiea was found to be priee-elastic; air traffic growth to

that eountry has tapered off with priee inereases. Projeetions made in this study

indieated that even slower rates of air traffie growth are in prospect.

xii



In eonelusion, the growth of air traffie to Jamaiea has been strongly linked

with the growth of produetivity assoeiated with jet aircraft teehnology. This

traffic growth has imposed an important change in the nature of the Jamaiean

tourist industry with the result that the eountry has beeome largely dependent on

that industry for economie benefits. The assessment of these benefits has often

been defective and may have misguided Jamaiean publie poliey into promoting

costly misaltoeations of resourees. Deelining tourist traffic to Jamaica need not

diminish, and eould even inerease, the net benefits to Jamaiean nationals.

XIII



CHAPTER I

INTRODUCTION

Air transportation during the post-World War II era has been eharaeterized by

some important developments whieh have had a major impaet on the growth of

international tourism; and this in turn raises important eeonomie impaet and public

policy issues for tourist host eountries like Jamaiea. The faetors that have

contributed to the growth of international air traffie are of different, though not

unrelated types. On the one hand, there have been changes in aircraft teehnology,

refteeted by what has been dubbed "the jet revolution.'r Beginning in the late

1950ts, and continuing through the 1960's into the present, the use of jet equipment

has been an important feature of the air transport industry. Jet equipment ean be

identified with certain traffic-luring potentials, ranging from its ability to lower

operating eost and hence the level of price (fare), to its greater speed (or less

flying time per trip), and greater eomfort and safety.

On the other hand, the travelling publie of the major tourist-generating

eountries of the world has been quite responsive to the features of jet teehnology

indicated above. The most evident response pertains to the downward trend in air

fares whieh aceompanied the use of jet aireraft by eommereial airlines up to about

the mid-1970rs. That is, air traffie volume has grown at a faster rate than the

reduetion in air fares, as will be seen later in this study. At the same time, real

personal and family ineomes in the tourist-generating eountries have risen,

population has grown, and travel promotion has been intensified. These

developments have all contributed to the growth of air traffic.

The growth of international tourism parallels the growth of international air

traffic. International travel for business purposes tends to be less postponable, or
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more indispensable than sueh travel for purposes of tourism. Thus much of the

responsiveness to the developments indicated above is attributed to tourist or

pleasure travel rather than to business travel; and eonsequently, the growth of

international air traffic implies the growth of international tourism. This is

certainly true of Jamaica where nearly all of the international visitors have tour-

ism as their purpose of travel to that eountry.

Given the above observations, it will be the purpose of this study to investi-

gate the relationship between air transportation and the growth of international

tourism, and to seek the economie and publie policy implieations for the tourist-

recipient eountry. Although the investigation will foeus on Jamaiea, a more gen-

eral framework will sometimes be neeessary for perspeetive purposes. For

instanee, the tourist traffie market relevant to Jamaica is affeeted by air transport

developments in the politieally western world. Thus it is neeessary to examine the

air transport industry in that broader eontext.

The study will be conducted in three parts. In Part I the foeus will be on

investigating the growth of air traffic by analyzing the underlying eeonomie forees.

Speeifieally, the produetivity-eost-priee nexus as it relates to the air transport

industry will be investigated.

Underlying the coneept of productivity is the eoncept of the production

function which is defined for a given level of teehnology. A ehange in technology

shifts the produetion funetion, and sueh shifts refleet eorresponding productivity

changes. Technologieal change is defined as being eeonomieally meaningful when it

permits the produetion of a given output with less inputs, or the produetion of more

output with unehanged inputs. For example, the adoption by an airline of a new

aircraft type which allows it to produee more output without any relative inerease

in inputs indieates that this airline (firm) has experienced a positive (favorabte)

shift of its production funetion, and eorrespondingly an inerease in its produetivity.
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Rising produetivity is synonymous with lower unit eost of produetion which

when passed on to eonsumers will result in a larger quantity of the product being

demanded. Where the demand for the produet is elastie, the profit-maximizing

firm will have a strong ineentive to share this produetivity-induced cost saving with

users of the produet by eutting its price; for in so doing the firmrs total revenue

will rise, and with the lower eost indicated above, the profitability of the firm

would be enhaneed.

It is this impaet of produetivity and cost changes on price and product

demand in the air transport industry that is of primary interest in this study's

analysis of air traffic growth. This will be the eoneern of the next four ehapters

comprising Part I. In Chapter tr (and Appendix e) tfre supply of air transportation

will be analyzed. There the eoneept and measurement of productivity will be dis-

eussed and applied; then the relationship between produetivity and eost will be

explored.

The effect on produet price (air fare) of this relationship will be examined in

Chapter III whieh deals with the demand for air transportation. The analysis of this

ehapter will focus on the elastieity of demand, ineluding the derivation of

estimates of priee and ineome elastieity eoefficients. In Chapter IV the nature of

competition and prieing in the air transport industry will be investigated within the

eontext of market structurel analysis. The dimensions of the market that will be

investigated are the number of firms and their behavior, the conditions of entry,

and prieing as administered by the industry's rate-fixing maehinery-the Interna-

tional Air Transport Assoeiation (IATA). The imptieations of each of these factors

for the growth of air traffic and international tourism will be sought as they are

discussed.

Having investigated the past growth of air traffie in the previous ehapters, an

attempt witl be made in Chapter V to forecast the future growth of traffie to

Jamaica. This will be aeeomplished by means of trend extrapolation of the
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independent variables in the demand analysis of Chapter III. This simple teehnique

will be employed with fult awareness of its underlying assumptions and limitations.

In Part II of this study the focus will be on the eeonomie impact of interna-

tional tourism on the host country. It is presumably beeause of this impaet that

host eountries like Jamaiea witl be eoncerned with the growth of traffie investi-

gated in Part I. Attempt has been made by several studies2 to determine the

contribution of tourism to different eeonomies. h doing so, the technique most

often used has been multiplier analysis. This study will offer a brief review and

critique of the multiplier analysis as employed by those studies. Speeifieally, it

will be argued that such analysis may not be particularly appropriate for appli-

eation to less developed eountries like Jamaica, given the underlying assumptions

of the theoretical framework on whieh sueh analysis is based. Seeondly, the simple

multiplier analysis does not sufficiently address sueh matters as the balance of

payments effect and the capitat intensity of investment whieh are of partieular

importance to developing countries. In addition, it should be noted that while abuse

is not a eritieism of the muttiplier technique per se, sueh abuse has eharaeterized

some applications of that technique with the result that the economie impaet of

tourism has often been exaggerated.

In tight of the eharges levied against the multiplier analysis, this study will

propose and apply an alternative methodotogy aimed at aehieving a more satisfac-

tory assessment of the eeonomie contribution of international tourism to the host

eountry. This alternative is the soeial marginal productivity framework. It is more

eomprehensive than the multiplier technique in that it permits analysis of the

eeonomie potential of the tourist industry in terms of a number of subcriteria.S In

particular, it aì'tows the capital intensity and balance of payments eoncerns

indieated above to reeeive the appropriate attention whieh is denied by the simple

multiplier analysis. The applieation of the soeial marginal produetivity criterion by

this study will focus on the Jamaiean tourist industry, but the analysis and results

:ìl
:;::l

iì:.ì

;iti
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could be relevant to other eountries and areas sueh as those with similar natural

resourees, and in a similar stage of eeonomic development.

The eeonomie contribution that international tourism makes to the host

country is largely determined by the policies pursued by the government of that

country. Thus Part trI of this study will examine the measures that the government

may take to influence that eontribution in the best interest of the nationals of that

country. Given the projeeted trend of tourist traffic growth (Part I), Part III also

examines the publie poliey alternatives relative to that trend. All these policy

issues are investigated within the soeial marginal produetivity framework.

The data on whieh this study is based are primarily time series (annual) data

derived from a variety of sourees. However, the prineipal sourees were publica-

tions of the Internationat Civil Aviation Organization (ICeO), the International Air

T?ansport Assoeiation (IATA), the Dun and Bradstreet Corporation, and the

Jamaiean Government. The ICAO and the IATA publish a wide range of doeuments,

eireulars and special reports dealing with various aspeets of international air

transportation. Of partieular benefit to this study was the ICAO eireular series

whieh periodically provides "A Review of the Eeonomie Situation of Air Transport."

This proved to be the most versatile single souree in terms of the broad range of

topies on whieh annual data are reported.

The Dun and Bradstreet Corporation publishes "Official Airline Guides (OAG)

which contain information on air fares and airline schedules. The North Ameriean

editions of OAG provided the relevant data for this study. Two Jamaiean Govern-

ment annual publieations were of special importance as data sourees for this study.

These are rtEeonomic and Social Survey of Jamaicarrr prepared by the National

Planning Ageney of Jamaiea, and the rtReport of the Jamaiean Tourist Board.tt

These sourees were partieularly useful in providing data on North America-Jamaiea

tourist traffie.
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Data eolleetion for this study eoneentrated on the period 1960-1980.

However, any relevant data outside of this period were ineorporated if they were

believed to enhanee the quality of the analytical results. On the whole, the quality

of the available data is reasonably satisfaetorVr and the problems eneountered are

not unusual for time series. That is, available historieal data are often ineomplete

or discontinuous, and when eompiled from more than one souree may be subjeet to

some variation of definition and measurement. For these reasons this study had to

exereise some dexterity in manipulating the available data in order to help aehieve

eonsisteney and eompleteness of some series. This involved some interpolation and

extrapolation, but even so these operations were neeessâry only to a limited extent.

Despite reasonable satisfaetion with the data used, anything less than frperfeet

data" should be aeeompanied by the usual eaveat that the final results are no better

than the data inputs. Further details and diseussion of specifie variables will be

found throughout the study.
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CHAPTER I

NOTES

It is reeognized that the supply and demand faetors previously referred to are
elements of market strueture analysis. However, the focus of this analysis
will be different from that of the earlier analysis.

See examples in Chapter VII of this study.

See Chapter Vtr and Cf. Hollis B. Chenery, I'The Applieation of Investment
Criteria,'f in the Quarterly Journal of Eeonomics, February 1953, pp.76-96;
and H. Peter Grav, International T?avel - International Trade, D. C. Heathand H. Peter Gray, International T?avel - International Trade, D.
and Comoanv. LexinEton. Massaehusetts. 1970. op. 141-152.

' PP.and Company, Lexington,
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THE GROWTH OF AIR TRAFFIC
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CHAPTER II

SUPPLY OF AIR TRANSPORTATION

In investigating the influenee of suppty factors on air traffie growth, this

study will explore the ramifieations of produetivity ehanges in the air transport

industry. The argument proposed here is based on the familiar productivity-cost-

priee relationship assumption. Within the eontext of air transportation this means

that increased produetivity in the industry has resulted in redueed unit operating

eost, and this eost reduction has eontributed to lower air fares whieh in turn en-

hanees air traffic growth.

The first task therefore is to investigate productivity developments in the

industry. This witl be aeeomplished by examining changes in the industryrs rate of

output and the related changes in those charaeteristics of the eommereial aireraft

that determine the output results. hr addition Appendix A provides a detailed

diseussion of the concept and measurement of produetivity, and derives some

alternative estimates of air transport produetivity.

Produetivity Developments in the Air Transport Industry

An examination of the changing eomposition of the aireraft fleet of the

international airline industry provides some baekground information that is relevant

to the investigation of productivity ehanges in that industry. With the introduction

of jet technology and the distribution of aireraft types in the world aircraft fleet

rapidly ehanged to exhibit the predominant use of jet equipment. For example'

when jets were first introduced into service in 1-958 they eomprised less than one

pereent (0.3%) of the worldts aircraft fleet. By 1969 they aceounted for nearly

one-half Øg.zyo) of that fleet, and by 1980 approximately 71 percent of all aireraft

.
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in use by international scheduled airlines were jets, (Table tr-2).

This change in the composition of aireraft fleet has been aeeompanied by

large inereases in air transport productivity expressed in terms of tonne-kilometres

available per hour(TKA/Hr.). On the basis of this measure produetivity inereased

by 43.7 percent over the seven pre-jet years ending in 1957. With the introduetion

of jet aireraft into service in 1958, produetivity rapidly inereased sueh that over

the next five years (rgSg-fg63) its rate more than doubled (fO6.Sø increase). BV

1980, produetivity was almost six times (Sg0.gZo) as large as it was when jet

aireraft were first introdueed into service, (table lI-3).

Despite the productivity gains indicated above, a further look at Table tr-3

reveals that the relative inereases have been slower in the more reeent years of the

study period. When eomparisons are made on the basis of the three deeadesl

involved, it is seen that between 1950 and 1959 produetivity inereased by 78.8

percent (from 163? to 2927 TKA/Hr.). Mueh of this inerease ean be attributed to

the use of jet aireraft, for if the two years (1958 and 1959) of jet operation are

excluded that produetivity inerease would have been only 43.7 pereent. Over the

deeade of the "sixtiestr (1960-1969) produetivity inereased by 133.5 pereent (from

3609 to 8426 TKA /Hr.), but for the period 19?0-1979 the inerease was only 58.8

pereent (from 8991 to 14280 TKA/Hr.).

These data indicate that the deeade of the rrsixties" experienced the most

rapid rate of growth of air transport productivity, a result attributed to the

inereasing momentum during that period of the so-ealled rrjet revolution.tt They

also indieate that the deeade of the rrseventies't was one of declining growth in pro-

ductivity and therefore suggest that the jet revolution has been losing its

momentum in more reeent years. Note that of twenty-eight jet aireraft types in

eommereial serviee in 1980, sixteen or 57.1 pereent first entered into serviee

during the 'tsixties,tr (Table II-4). Ineluded among these is the Boeing 727 whieh was

introdueed into serviee in 1963, rapidly grew in number and sinee 1967 has
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TABLE II-1

NUMERICAL DISTRIBUTION OF AIRCRAFT TYPES
INTERNATIONAL SCHEDULED AIRLINES,* ICAO

CONTRACTING STATES,+ 1 950-1 980.

Year

Aireraft
Piston Engine

Category

Turbo-Prop
(Number)

Jets Total

1950
1951
1952
1 953
L954
1 955
1 956
L957
1 958
1 959
1 960
1 961
L962
1 963
1964
1 965
1 966
1 967
1 968
1 969
1_ 970
1971
L972
197 3
L97 4
197 5
1 976
1977
r.978
197I
1 980

306L
3253
3 5L5
3514
3530
3659
3 856
4L23
4092
4048
3903
3666
3550
3484
3438
3276
2 956
2633
2408
2TLz
l_ 987
1804
1 669
1545
1498
L456
1 398
1 348
L269
1-230
1l_84

33
98

165
263
4L6
639
723
847
897
933
s44
997

1138
1310
137 9
t478
1531
L54l
t562
L538
t5L2
I5L2
1 505
1475
t4L6
1400
1 379

L2
130
388
609
766
871

1043
t_ 310
1 687
2214
2932
3472
3757
3998
4233
4533
4847
5145
5343
551 6
569 5
5960
61 94

3061_

3253
351 5
351_4

3563
3757
402L
4386
4520
48L7
5014
5t22
52L3
5288
5425
5583
5781
6L57
671 I
7062
7275
7343
7 464
761 6
7 857
8L 13
8246
8339
8380
8590
8757

Souree: International Civil Aviation Organization, A Review of the Eco-
nomie Situation of Air Transport, Circular L05-AT /26;

reular ?3-AT/10; The
Implieations of the Introduction Into Serviee of

Circular
Economie

*Including their domestie operations.

+Excluding U.S.S.R.
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TABLE II-2

PERCENTAGE DISTRIBUTION OF AIRCRAFT TYPES,
INTERNATIONAL SCHEDULED AIRLINES, ICAO

CoNTRACTING STATES, 1950 - 1980.

Year Piston Engine

Aircraft Types

T\rrbo-Prop
(Pereent)

Jets Total

1950
1 951
1952
1 953
L 954
1 955
1 956
7957
1 958
1 959
1 960
1 961
L962
196 3
1 964
l_ 965
1 966
1 967
196 8
1 969
1 970
T97L
L972
L 973
197 4
1975
1976
1977
197I
1979
1 980

100. 0
100. 0
100. 0
100. 0

99. L

97 .4
95.9
94. 0
90. 5

84. 0
77 .9
7r.6
68. 1

65. I
63.4
58. 7
51. 1

42.8
35.8
29. I
27 .3
24.6
22.4
20. 3

19. 1
L7 .9
L7 .0
t6.2
15. 1

14.3
13.6

0.0
0.0
0.0
0.0
0.9
2.6
4.L
6.0
9.2

13.3
14.4
L6.5
17.2
L7.6
t7.4
1_7. 8
19.7
2L.3
20.5
20. I
21.0
2r.0
20. I
20.2
19.2
18.6
18.2
L7.7
16.9
16.3
15. 7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
2.7
7.7

11.9
L4.7
16.5
L9.2
23.5
29.2
35. 9
43.7
49.2
5L.7
54.4
56. 7
59. 5

61.7
63.5
64. 8
66. 1

68.0
69.4
7 0.7

r_00

100
100
100
100
100
100
100
100
100
r_00

100
100
100
100
100
100
100
100
1_00

100
100
r_00

100
100
100
100
100
100
100
100

Souree: Computed from Table II-1.
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TABLE II-3

TOTAL AND HOURLY RATE OF OUTPUT, INTERNATIONAL
SCHEDULED AIRLINES,* ICAO CONTRACTING STATES,

1_950 - 1980.

Total Output -(lvliltions of TKA')
Aireraft Hours Flown

(Thousands)
TKA+/Hr.

1 950
1951-
r952
1 953
L954
1 955
1 956
r957
1 958
L 959
r.960
1961
L962
1 963
1964
1 965
1 966
1 967
1 968
196I
197 0
L 971
L972
1 973
L97 4
197 5
L976
L977
1 978
r_979
1 980

6500
6960
7580
8350
93 80

1_0480
11640
13r.50
L4920
1 7630
22320
26070
29720
3 3550
38640
45370
52020
64290
7 9320
I 0970

100470
1 09570
1r_ 7840
1 29800
1 33540
t4L460
L52020
L624L0
L7 4220
1 89500
1 99430

3 901
41 83
4478
4502
4539
487I
51 23
5 588
5950
602 3
6184
625 8
6347
6478
67 87
7 367
7 889
9325

r0122
10796
1l_ 175
r_ 1389
11563
1L990
11870
11 910
L2077
125 00
1 3032
t3270
1 3550

L 637
1 664
1 693
1 855
2066
21,78
2272
2353
2508
2927
3609
4166
4683
5179
5693
6r_ 58
6594
6894
7836
8426
8991
962L

101 91
1082 6
r.r-25 0
tt877
12588
12993
1 3369
L4280
L47L8

Source:

*Ineluding their domestie operations.

+Tonne-Kilom etres Available.

Based on data provided by International Civil Aviation Organization,
AReviewoftheEeonomieSituatio@Circulars73-

Implica-
tions of the Introduetion Into Service of Long-Range Jet Aireraft,
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TABLE tr-4

JET AIRCRAFT TYPES AND YEAR OF FIRST ENTRY INTO SERVICE
INTERNATIONAL SCHEDULED AIRLINES, ICAO CONTRACTING

STATES'* 1980.

Aircraft Types

Year of First
Entry Into

Serviee

Number in
Service

197I

BAC HS-106 Comet 4

Boeing ?0? (all Series)
Douglas DC-8 (all Series)
SUD SE-21-0 Caravelle
Boeing 720
Convair CV 880
Convair CV 990
BAC HS-121 Trident
Br,eing 727
BAC VC-10/Super VC-10
BAC HS-l25
eeC (Bae) One-Eleven
Dassault-Mysterre 2 0/Faleon
Douglas DC-g
Boeing 737
T\.rpolev TU-l34
Ilyushin IL-62
Boeing 747
Yakovlev YAK-40
Fokker F-28 Fellowship
Douglas DC-10
T'npolev TU-154
Loekheed L-L011-
Airbus A-300
Mareel Dassault Mereure
Fokker VFW 614
BAC-Coneorde
l.yushin lL-?6

1_ 958
1958
1959
1 959
r_ 960
1 960
1_ 961
1 963
1963
1964
1 964
1965
1_965

l_ 965
1 967
1 967
1 968
1_ 969
L 969
1 969
L97L
L97T
t972
L97 4
L97 4
1 975
197 6
r977

15
520
390
130

90
10

6

55
146 0

19
35

150
70

830
525

52
30

380
42
95

29L
26

L64
76
L0

5

11
4

ìÈ

:iì:i

ìl

i\11

i.:l
ti:
.$i

'!ìr

,i_¡:

¡l
.í:

g::

.i::

rÈl

International Civil Aviation Organization, A Review of the Economie
SituationofAirW,Cireular158-AT/57'1980'p.

-



tì:

Ti
ièì

i:

lti

È:

è--i

15

eonsistently enjoyed the widest ownership by airlines of any one jet aireraft type.

The apparent tapering-off of the jet revolution, the eorresponding productivity

ehanges and their implications will be explored further later in this study.

The rise in produetivity assoeiated with jet teehnology is attributed to

ehanges in sueh aireraft eharaeteristics as speed, average payload, utilization rates

and range. The average size or payload eapacity of aireraft measured in tonnes

inereased eonstantly over the years, and by 1980 was 22.3 tonnes or approximately

3.6 times larger than it was when jets were first introdueed into serviee in 1958

(fa¡te U-S). This was the largest inerease in any of the dimensions of aireraft

investigated by this study. Stage distance similarly inereased steadily to reaeh an

average of 823 kilometres in 1980 whieh was 88.76 pereent longer than the average

distanee in l-958. Between 1958 and 1980 the average block speed for the industry

inereased by 75.71 pereent from approximately 350 to 615 kilometres per hour'

while the utilization rate of aireraft inereased 51.21 pereent from an average of

4.1to 6.2 hours per day, (raUte n-s).

Inereases in these teehnologieal features of aireraft (partieularly payload

eapacity and speed) translate into inereases in volume of output per aireraft and

per unit of time. Given the size (payload capaeity) of an aireraft, the higher its

speed the more output (tonne-kilometres available) it ean generate per unit of

time. Similarly, for a given speed, the larger the size of aireraft the larger will be

the output per unit of time. It follows therefore that as aircraft beeome larger and

faster produetivity (TKA/Hr.) will tend to rise. Sueh has been the experience of

the air transport industry with the use of jet teehnology.

The average inereases in the dimensions of aireraft and the resulting gains

indieated above are even more outstanding when eomparisons are made on the basis

of individuat aireraft types. Table II-6 and Figure tr-l exemplify sueh eomparisons

when aireraft size (payload eapaeity) and speed are eombined to give tonne-

kilometres available per hour. The sharp inerease in speed and resultant
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TABLE tr-5

soME DIMENSIONS OF AIRCRAFT PRODUCTMTY,
INTERNATIONAL SCHBDULED AIRLINES,* ICAO

CoNTRACTING STATES, 1958 - 1980.

Productivity Faetorsa

Year Size
(Tonnes)

Speed
Kilometres
(Per Hour)

Utilization
(Hours Per Day)

Stage Length
(Kilometres)

1 958
1959
1 960
1961
1962
196 3

L964
196 5
196 6
L967
1 968
196 9
197 0
1 971
L972
197 3
L97 4
1 975
1976
1977
L978
1979
1 980

6.2
6.5
7.2
8.3
9.2
9.8

10. 5

11. 1

11.6
t2.2
13.0
13.9
L4.3
15. 5
16.3
17.3
L8.1
L8. I
L9.4
20. 1

20. 5
2L.5
22.3

350
356
362
392
4L8
436
448
469
483
518
548
570
582
587
591
591
591
597
602
606
608
61L
615

4.t
4.6
5.2
4.9
4.9
5.2
5.2
5.3
6.1
6.7
6.8
6.9
6.5
6.8
6.7
6.8
6.4
6.2
6.1
6.2
6.3
6.2
6.2

436
458
470
474
490
5L2
522
548
573
616
663
707
739
738
747
760
767
776
785
800
819
819
823

Souree:

*Ineluding their domestie operations.

aThese figures are industry averages for different aireraft types.

International Civil Aviation Organization, A Review of the Eeonomie
Situation of Air Tlantpol!, Cireular 105-AT/26, Cireular t22-AT/32 and
ffi
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produetivity ean be observed starting with the CV-880 and continuing with the

other jet aireraft ineluded in the eomparison. On the average these jets have 2.9

times the speed and 3.3 times the payload eapaeity, but almost I times the

produetivity of piston and turbo-prop aireraft with whieh they were eompared

(Table II-6). The dimensions of aircraft are discussed further below where their

implications for eost of produetion are investigated.

Produetivity and Unit Cost

Before examining the evidence with respeet to the relationship between

produetivity and eost in the airline industry, that linkage ean be explained with the

help of a brief review of familiar theory. A firmts supply deeision is based on the

relationship between cost and output. Cost behaves in a way that is determined by

the underlying produetion funetion; henee there is a link between produetion

funetion and the eost funetion. They are essentially two sides of the same eoneern

to the firm. That is, when viewed from the standpoint of the production funetion,

this eoncern is with getting the maximum output from given inputs. Alternatively,

the same eoneern ean be interpreted in terms of the eost function in whieh ease the

foeus is on attaining the minimum cost of produeing a given output.

This relationship indicates that a rise in the average productivity of inputs

will be refleeted in a fall in the average (unit) eost of produeing the output, ånd

viee versa. A simple and familiar example illustrates the relationship between the

produetion funetion and the eost funetion. Assuming a produetion function of the

form: x = f(G,H) and eost of produetion represented by C = G(P*) + H(Pn) it ean

be shown2 that:

ClX= ATC = PUleeO + Ph/APH

and dC/dX = MC = Pn/Mp,
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TABLE II-6

AVERAGE HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT
IN UNITED STATES DOMESTIC AIRLINE SERVICE, 1980.

Aireraft Payload Capaeity
(Tonnes)

Speed
(Kilometres)
(Per Hour)

Tonne-Kilometres
Available Per Hour

DC-3
M-202
M-404
E-27
cv-340/440
v-700
v-800
L-749
L-188
DC-6
L-l049
DC-7
cv-880
B-737
DC-9
cv-990
B-720
B-727
vc-L0
B-707
DC-8
DC-10
L-1_011
B-747

3.47
3.47
4. 63
4. 63
5. 20
6. 36
7.52
8.67

10. 1_8

9. 83
9. 83

TO.4L
12.41.
13.88
L4.46
13.99
16.19
18.85
19.66
20.80
2t.97
35. 50
39. 90
49. L5

186
216
221
280
3L2
312
3L2
344
307
392
424
432
744
9L7
903

1006
871
9t4
885
885
965
965
938
803

645.4
749.5

L023.2
1296.4
L622.4
1984.3
2346.2
2982.5
3125.3
3853.4
4L67 .9
4497 .1
9032.2

L2728.0
13057.4
14073. I
L4101. 5

L7228.9
l_ 7399 . 1
18408.0
2120L.1
34257 .5
37 426.2
39467. 5

Souree: Appendix Tables B-12 and B-13.
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FIGURE tr-1

AVERAGE HOURLY PRODUCTIVITY
IN THE UNITED STATES DOMESTIC

OF SELECTED AIRCRAFT
AIRLINE SERVICE, 1980.
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Thus given the input priees,S the average and

inversely related to the average and marginal

speetivelY.

In terms of total (as opposed to partial) produetivity, a similar relationship

between the produetion funetion and cost of produetion ean be derived. Assuming a

Cobb-Douglas produetion function of the form: X = AKaNb, and eost of produetion

represented by: C = x(Pn) + N(Pn), it ean be shown4 that:

clx = ATC = (PK)a {e*)b/a""{u)b

This equation indicates that for given factor prices and faetor shares,S the average

eost of the output (C/X) is inversely related to the measure of total faetor pro-

ductivity (A).

These produet-cost relationships therefore suggest that the growth of pro-

ductivity that has aeeompanied the ehange in teehnology (jet revolution) has im-

portant implieations for unit operating eost. Examination of the data presented in

Table tr-? and Figure II-2 reveals that the evidence is eonsistent with the theo-

retieal relationships diseussed above. That is, the data shows an inverse relation-

ship between produetivity and unit eost. It will be observed that sinee the early

1970rs the trend in unit operating eost measured in both eurrent and eonstant

dollars has been reversed. This ehange in the pattern of eosts will be further

investigated later.

The observed deeline in unit operating eost is aeeounted for by the eeonomies

of seale assoeiated with the various dimensions of aireraft noted above. These

dimensions will now be investigated further with respeet to eaeh one's cost-related

properties. Their eombined effeet on eost will also be examined with the help of

regression analysis.

With jet teehnology have eome larger sizes of aireraft whieh have the fol-

lowing eost-related features :6

20

marginal eosts of the output are

produets of the variable input re-
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TABLE tr-I

AIRCRAFT HOURLY PRODUCTIVITY AND UNIT OPERATING
COSTS COMPARISON OF TRENDS, INTERNATIONAL

SCHEDULED AIRLINES*, 1950 _ 1980.

Year
Average Hourly
Produetivity
(TKA+/Hr.)

Unit Operating Costs
(U.S. Cents per TKA+)

(Current Dollars)

Unit Operating Costs
(U.S. Cents per TKA+)

(Constant 1967 Dollars)

1950
1951
I952
L953
1954
1955
1 956
1 957
1 958
1 959
1 960
1 961
L962
196 3
L964
1 965
1 966
1967
196 8
1 969
L 970
797L
t972
1973
L97 4
1 975
197 6
L977
197I
197I
1 980

L637
1664
1693
185 5
2066
2r78
2272
2353
2508
2927
3609
41 66
4683
5L79
56 93
61 58
6594
6894
7836
8426
8991
962L

10191
10826
1l_ 25 0
LT877
12 588
12 993
13369
L4280
t47L8

28.93
28.48
28.70
28.02
27.L2
26.78
27 .L2
26.67
26. 10
26.22
25. 88
24.L8
22.83
2r.70
20.57
1_9.78
19. 32
18.31
1 7.63
15.40
L6.20
L6.90
17.60
18.90
22.70
24.90
25.20
27 .50
30. 10
35. 10
39. 90

40.12
36. 6L
36. 10
34. 98
33. 69
33. 81
32. 90
31. 64
30. r_4

30. 03
29.L8
26.97
25.20
23. 66
22.L4
20. 93
19. 88
18.31
L6.92
14. 03
13.93
L3.93
14. 05
t4.20
15. 37
15.45
14.78
15. 1_5

15.40
16. 15
16. 18

Souree: Computed from International Civil Aviation Organization, A Review
oftñeEeonomieSituationofAirTransport,CireuIarLw

; Cireular 133-AT/40'
1977, pp. 51 and 67; and Circular 158-AT/57, L980, pp. 54 and 64.

*Ineluding their domestie operations.

+Tonne-Kilometres Available.
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U. S.

FIGURE tr-2

UNIT OPERATING COSTS AND AIRCRAFT HOURLY
PRODUCTIVITY COMPARISON TRENDS, INTER-
NATIONAL SCHEDULED AIRLINES, 1950 -1980.
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Souree: Table tr-?.
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FIGURE tr-3

HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT TYPES
RELATED TO UNIT OPERATING COST, UNITED STATES

DOMESTIC AIRLINE SERVICE, 1980.

Tonne-Kilometres Available Per Hour
(Thousands)

Table II-6 and Appendix Table B-12 and B-13.
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(a) The larger scale gives aerod¡mamic advantages and lower proportionate

drag.

(n) The structural weight is a lower pereentage of total weight.

(e) The operation weight (erew, radio, navigational equipment, ete.) is a

smaller pereentage of the total weight.

(d) Larger engines may be used whieh are more effieient both in terms of

horse power per pound of engine weight and horse power per gallon of

fuel.

(e) The eost of airerew salaries and expenses remains more or less fixed

and beeomes a smaller pereentage of the total eosts.

To these features of size one should add the more obvious dimension of larger

seating and totat tonnage eapaeity with its related payload potential. Not only has

the seating capaeity of jets been inereased relative to that of piston and turbo-prop

aireraft, but within the jet generation itself the tendeney towards larger eapaeity

is evidenced. For instanee, the fuselage of the DC-8 and the Boeing 727 has been

ttstretehedtt or lengthened to aeeomodate more passengers. I¡n the ease of the DC-

8, this stretehing has resulted in an additional thirty feet of fuselage and sixty

seats of tourist elass. The stretehed versions of these two aireraft have been

estimated to produce at least a ten pereent reduction in unit operating eost below

that of the original versions.T Eu"n larger cost reduetions are assoeiated with the

Boeing ?47 (jumbo jet) whose seating eapaeity of over four hundred has the

potential to reduce unit cost by as mueh as twenty-five percent below that of the

DC-8 and the Boeing 727.8

Jet aircraft have not only beeome larger but have at the same time beeome

faster (see Table II-8). Higher speeds save time and therefore eontribute to a

reduction in airline eosts. For example, the work required of the erew and eabin

staff, and the wages they are paid bear a direct relationship to a ramp-to-ramp
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fime which beeomes relatively short as speed inereases. Note for example that the

ftying time between Montreal and Kingston, Jamaica is redueed by approximately

three and one half hours or 40.7 pereent when speed inereases by 68.8 pereent from

362 to 611 kilometres per hour, (tante U-g). Besides wages, meals and other in-

ftight ttservices" cost less as speed inereases and travel time is redueed.9

Another eost-redueing feature of jet teehnology is the utilization rate of its

equipment. The jet aireraft is eapable of being more effieiently scheduled than its

piston-engine eounterpart, beeause it requires less frequent maintenanee and

overhaul, and ean therefore aehieve a higher rate of utilization. Thus on the

average jets fly about 6,000 hours or twiee as long as piston-engine aireraft before

engine overhaul is required, and this has given rise to potential daily utilization

rates of about 7.5 hours for the former eompared to approximately 5 hours for the

latter.l o

Utilization rates have important implieations for eosts. Rapid teehnologieal

ehange means that the depreeiation and obsoleseenee of aircraft are more a

funetion of time than use. Thus high utilization rates will help to offset the eost of

depreciation and obsoleseenee. Higher utilization rates also promote a lower unit

operating eost in the ease where eertain direet operating eosts are |tfixedrt in

nature. For instanee, some maintenanee staff and faeilities must be maintained

regardless of how much they and the aircraft are used. Therefore, unit operating

cost will be reduced as higher utilization rates help to spread these "fixed" eosts

over a larger "outputrr of air transport serviee. Additionally, jet technology permits

more efficient seheduling and utilization of erew and other personnel, thereby

redueing the relative eost of these inputs per unit of time as explained above.

Average stage length or distance is another erucial element in the eeonomie

performanee and the related operating cost of aircraft. As Cherington eoncluded,

rrthe prineipal determinant of airline eosts appears to be length of haul eoupled with

suffieient volume of traffie to permit a relatively long average length of hop."l1
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TABLE tr-8

SOME FLEET, PERSONNEL AND PRODUCTION DEVELOPMENTS:
INTERNATIONAL SHCEDULED AIRLINES.* ICAO

CoNTRACTTNG STATES, 1960 - 19?fi.x

Item 1 960 197I

Year Pereent

Inerease

1.
2.
D
ùo

4.
5.
b.
7.
8.
o

10.
11.
72.
13.

Number of Airlines
Number of Airerafta
Number of Employees
Aireraft Hours Flown (tnous.)
Tonne-Kilometres Available (Miil.)
Average Stage Distanee (Kitometres)
Average Speed (Kilometres/Hour)
Average Payload Capacity (Tonnes)
Total Employee Per Aireraft (3+2)
Hours Flown Per Aireratt Ø+2)
TKA3 Per Aircraft Hour (5 +4)
TKAP Per Aireraft (5+2) (Mill.)
TKAD Per Employee (5+3) (tnous.)

161
3730

403300
61 84

22320
470
362

7.2
1_08

1 658
3609

6

55

234 45.3
5860 57 .1.

980000 143.0
L3270 114.6

189500 749.0
819 7 4.3
611 68.8
2L.5 198.6

167 54.6
2265 36.6

14280 295.7
32 433.3

L93 250.9

Souree: International Civil Aviation Organization, A Review of the Eeonomie
Situation of Air Transpoú Cireulars 1,22-AT/32, t974, pp. 55-57; 105-
W33-AT/40, LgTr, pp. s1-52; an¿ rse-eT/sl,
1980, pp. 54-55.

*Including their domestie operations.

xThis was the most reeent year for whieh data on all the items ineluded in the
table were available.

aOve. 9 Tonnes maximum take-off weight.

bTonne-Kilometres available.
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¡1 a similar vein, Lansinglz argued that there is a tendeney for operating cost per

mile to deeline as the stage length inereases. Table II-9 provides some relevant

details.

Some stage lengths impose limits on the type and operating eosts of the

aireraft used. Thus if eireumstanees (example traffic density) warrant nonstop long

distance flights, only aireraft so equipped ean be used. Jets are more capable of

sueh flights than piston or turbo-prop aireraft, and are therefore better able to

exploit the eost reduetion assoeiated with greater stage lengths as explained below.

Whether stage lengths are short or long, a relatively fixed cost must be

incurred for taking off and landing. Therefore, as the stage length inereases, the

time and fuel spent in taxiing, taking off, elimbing and descending represent a

smaller proportion of the operating eost of the flight. The economies of seale

(distance) implied here can further be extended to erew cost which is also rela-

tively insensitivelS to stage lengths, and is therefore more eeonomieally justifiable

(from the airlines' viewpoint) the greater the stage length. Moreover, as distance

inereases, operating speed tends to beeome more effieient with the attainment of

higher flying altitudes and eonsequently redueed weight whieh eontributes to lower

operating eosts. Over short hauls, the time in the air does not permit the aireraft

to attain its full eruising altitude, and thus the maximum eruising speed may be

relatively useless.

These faetors are responsible for the observedl4 deelining portion of the

average eost eurve of aireraft operation. However, there are limits to the stage

length over which direct operating eosts will deeline, beeause beyond a eertain

point in distanee, it will be neeessary to replaee some of the payload with fuel, and

the greater the inerease in distanee beyond this point, the more fuel must be

substituted for payload. Thus beyond some stage length, it will be uneeonomieal

for the aireraft to operate.
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TABLE tr-g

RELATIONSHIP BETWEEN STAGE LENGTH AND DIRECT
OPERATING COSTS FOR SELECTED AIRCRAFT, 1980.

Stage Length Boeing
727

Operating Costs

Boeing Eleetra Douglas
720/7208 DC-7 /78

Douglas
DC-6/68

(U.S. eents per tonne-kilometre available)

250 Kilometres

500 Kilometres

750 Kilometres

1000 Kilometres

1500 Kilometres

42.12

29.84

26.94

25. 31

22.96

51. 36

31.46

26.39

24.23

21. 88

39.23

34. 53

32.73

51 .20

42.68

4r.04

44.30

39. 78

38. 14

Souree: International Civil
Situation of Air

Charaeteristics of

Institution, Wash

Aviation Organization, A Review of the Economie
Circular 158-AT/57, 1-980; Federal

, Direet ratinE Costs and Other Performanee
9; Mahlon
Brookings

1969, p. 74.
ne
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The cost pattern described above will give rise to eonventional U-shaped

average eost eurves in the direet operation of different aireraft types. However,

the point (stage length) at which this curve begins to turn upwards will vary with

the type of aricraft. In general, jets are designed for longer stage lengths than

earlier aircraft types whieh means that the eost eurves of the former are likely to

be still deelining when those of latter have already begun to rise. Given the traffie

density, airlines may therefore find it more eeonomieal to operate a jet aircraft

from say New York City to Jamaiea nonstop, than to operate another type of

aireraft whieh by design requires an intermediate stop sueh as at Miami for

refueling and similar purpose. This nonstop feature of the aircraft further has

implieations for traffie generation as will be seen later.

North American-Jamaiean routes involve stage lengths long enoughlS for the

realization of eeonomies of distance, yet not so long as to warrant the fuel-payload

tradeoff indieated above. Thus airlines are in a relatively good position to exploit

operating eost reduetions on these routes through the use of jet equipment whieh in

faet characterizes airline operation to and from Jamai"".16 This is not to imply

that the predominant use of jet aireraft on these routes can solely be attributed to

stage lengths with their assoeiated operating eost patterns. It is reeognized that

sueh other faetors as the eompetitive dietates of the teehnologieal revolution in

the industry play a role in the ehoiee of aircraft employed.

The relationship between cost and the produetivity faetors discussed above

was further explored by this study with the help of multiple regression analysis.

From the data presented in Appendix Tables B-12 and B-13 the resultslT were:

log Co = 2.8276 - 0.30531og St - 0.3385 log S"
(2.8111) ' (z.g855) "

- 0.0897 log S^ - 0.23261og U*
(2.87 4L) Y (0.2408)

R2 = 0.8986

(the numbers in parentheses are t statisties).
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where:

Co = operating cost per tonne-kilometre available.

St = stage length' measured in kilometres.

Sz = size of aircraft, measured by tonnes of payload.

Sp = speed of aireraft, measured in kilometres per hour.

Ut = utilization, measured in hours per day.

These results support the earlier argument that operating cost is inversely

related to the independent variables included in the analysis. (Note that the co-

effieients of these variables all have the appropriate sign). Test of the regression

results shows that R2 is signifieant at the 5 percent level, thereby indieating that

the explanatory variables have been eorrectly identified. Further support is

provided by the t-test whieh shows the stage length, size and speed variables to be

significant at the 5 pereent level.

While these eeonomies of size, speed, utilization, md distanee (diseussed

above) have eontributed to the downward trend in eost shown earlier, there have

been some forees whieh have tended to offset that trend in reeent years. Firstly,

wages and salaries in the industry have been increasing at faster rates than national

averages. Sinee 1969 these rates have averaged about 18 pereent annually for non-

United States airlines and more than 11 percent for United States airlines.lS These

wage inereases have outstripped produetivityl9 inereases in the industry and have

therefore imposed inflationary pressure on the industry.

Another faetor contributing to the upward trend in unit eosts is aireraft fuel.

For the industry as a whole the price of fuel deereased at an annual rate of about 5

pereent throughout the deeade of the 1960's, then levelled off for the first three

years in the 19?0's.20 Between 19?3 and 19?4 fuel eost inereased sharpty (86.95

pereent) presumably as a result of the so-ealled trenergy erisis.r' This sudden jump

produced an elevated level of fuel eost whieh has sinee then been sustained, and in
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fact has eontinued to rise though at a mueh more moderate rate of approximately

6.7 percent annuallY.

As a eonsequenee, fuel eost beeame the single most important component of

airline operating eosts. Of eleven cost eategories reported by the International

Civil Aviation Organization, fuel cost has, sinee L97 4, eontinued to be the single

largest contributor to those eosts. Prior to 1974 fuel ranked fourth as a eost eon-

tributor behind the eategories tieketing, sales and promotion; maintenanee and

overhaul; and station "*p"nr"r.zl Tabte II-10 provides some further details with

respect to fuel eost.

Thirdly, the industry has been experieneing substantial increases in user

eharges, ineluding landing and departure fees. During the last deeade these eharges

have been inereasing at an averåge annual rate of about 20 pereent.zz

A fourth contributor to the upward trend in airline eosts is related to the

environmental issues of pollution control and noise abatement whieh have been

reeeiving inereased publie attention in reeent years. Sueh environmental improve-

ments neeessitate large expenses by the airlines. For instanee, in 1970 it was

estimated2S thut United States airlines had eommitted more than $1 billion to such

purposes, an amount which was as large as the entire payroll of the United States

airlines only 10 years earlier.

Implieations for Tourist Traffie Growth

From the observations on produetivity and operating eosts, the implieations

for fares and traffie growth ean now be sought. The level of air transport operat-

ing eosts is of fundamental importance to the eeonomy of the air transport indus-

try. On the one hand, airline firms will in general seek to establish an average

revenue rate (fare level) that is high enough to eover eosts, and if possible produce

some margin of profit, unless they are subsidized. On the other hand, the airlines'

interest in stimulating traffic growth will tend to prevent the average revenue rate
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TABLE II-10

FUEL COST AS A PERCENTAGE OF TOTAL OPERATING
EXPENSES, INTERNATIONAL SCHEDULED AIRLINES,*

ICAO CONTRACTING STATES, 1969 - 1980.

Year Pereent

1 969

1970

t97L

1972

1 973

197 4

197 5

197 6

1977

197I

197I

1 980

12.3

LL.2

11. 1

11.0

L2.0

L9. 1

L9.4

19.3

L9.2

18.4

18.3

1_9. 5

Souree: International Civil Aviation Organization, A Review of the Economie
Situation of Air Transpor

19S1, p. ?.

*Including their domestic operations.
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from rising too far above the level of costs; for given the price elastie charaeter of

the demand for air transportation (see next chapter), high fare levels will have a

dampening effeet on the growth of traffic. This would be partieularly likely if air

fares were set so high as to make relatively low-eost surfaee transport an

attractive substitute.

Thus air transport operating eosts have an important determining effeet on

the level of air fare and eonsequently on air traffie growth. Although the rela-

tionship between the two (i.e., operating costs and fare level) is somewhat distorted

by the industry rate-making machinery to be discussed later, the evidenee indieates

that there is a direct relationship between the two. That is, the level of air fare

(average revenue rate) tends to fall when operating eosts fall, and to rise when

operating eosts rise (see Table II-11 and Figure II-4).

Using the data of Table II-11 some further indication of the relationship

between operating eost and air fare is provided by the result of simple regression

analysis. The following form of the regression equation was used.

logF=bo+brlogC

where F = average revenue per tonne-kilometre available.

C = unit operating cost per tonne-kilometre available.

The fitted equation is as follows:

log F = -0.35 +'1..27 log C
(t = to.zo)

&2 = 0.891

Note that the earlier indieation of a direct relationship between the two variables

is supported by the positive sign of the eoeffieient of the independent variable; and

also that ehanges in the level of average revenue (fare) appear to be quite sensitive

to ehanges in the cost level. That is, the eost coeffieient indicates that a one

pereent ehange in cost will eerteris paribus induce a fare change of.1.27 pereent in

the same direetion.
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TABLE tr-11

UNIT OPERATING COSTS AND REVENUE, INTERNATIONAL
SCHEDULED AIRLINES,x 1960 - 1980.

Operating Costs & Revenue

Per TKAa

Operating Costs & Revenue

Per TKPb

Year Cost Revenue Cost Revenue
(u.s. centr)-(U.S. Cents)

1 960
1 961
L962
1 963
1 964
1 965
L 966
1967
1 968
1 969
197 0
t97L
L972
L973
197 4
1 975
1 976
1,977
1 978
197I
1 980

25. 88
24.18
22.83
2L.70
20.57
19.78
19.32
18. 31
17. 63
15. 40
16.20
L6.90
17.60
18. 90
22.70
24.90
25.20
27.50
30.10
35. 10
39. 90

33.90
24.63
23.62
22.37
22.04
2L.70
20.9L
19.55
18. 87
16.20
16.70
17. 00
18.20
r_9.80
23.36
25.47
26. 50
29. 00
31. 80
35.50
40.72

45. 88
44. 86
43. 05
40.45
37. 86
36. 84
35. 14
34.13
33.22
30. 70
32. 90
34. 90
35. 30
37.20
43.70
48.70
47 .80
5r_.00
52. 90
60. 40
64.55

46.22
45.20
44.97
44.4r
42.12
40.57
39.44
38. 31
37. 06
32. 50
33. 80
35.90
36. 50
38.90
44.70
49. 60
50.30
53. 80
55. 90
6r..00
65. 12

Souree:

*Ineluding their domestie operations

aTonne-Kilometres available.

bTonne-Kilom etres perf orm ed.

Computed from International Civit Aviation Organization, A
Review of the Eeonomie Situation of Air Transport, CirculaT

1, pp. 39-
40, Cireular 133-AT/40, 1977, p. 63; and Circular 158-AT/57,
1980, p. 64.
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U. S.
Cents

FIGURE tr-4

UNIT OPERATING COST AND REVENUE
INTERNATIONAL SCHEDULED AIRLINES

1950 - 1980
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Furthermore, the relationship between the two and air traffic growth is

eircular. That is, a fall in operating eosts tends to give rise to a reduction in air

fare whieh stimulates traffie growth. But this growth in traffie through higher load

factors, flight frequeneies, and aireraft utilization tends to reduee unit operating

"o"t24 
further, thereby inducing further reduetion in fares, stimulating traffic

growth and so on. Conversely, air traffie growth would be dampened in the ease

where rising operating eosts lead to higher air fares, reduetion in traffie volume,

lower load factors, flight frequencies and aireraft utilization, all of whieh result in

higher operating eosts and so on in eireular fashion.

The produetivity analysis undertaken earlier in this ehapter indieates that

sinee the l-970ts the momentum of the so-called jet revolution has subsided. Based

on the preceding discussion of the produetivity-cost-fare-traffie nexus, this de-

celeration of teehnologieal change in the airline industry suggests a similar impaet

on traffie growth. This matter will be further investigated with particular atten-

tion to Jamaiean tourism in Chapters V and VI.
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1.

2.

CHAPTER II

NOTES

Annual pereentage rates are ealeulated in Appendix A.

The following definitions were employed in establishing the link between the
production funetion and the eost of produetion:

X = units of output.
G = units of fixed input.
H = units of variable input.
ATC = average total eost per unit of output.
AVC = average variable cost per unit of output.
MC = marginal eost.
AP^ = average productivity of G.
AP; = average produetivity of H.
MP'; = marginal produetivity of H.
P., " = priee per unit of G.
Pfl = priee per unit of H.

Given the above definitions, the following expressions ean now be derived:

ATC = G(Pg)/X+H(Ph)/X

Equivalently,
PE+Ph

Arc = X7c y;ln

X/G and X/H are the average products of G and H respeetively, there-

ATC = PglAPc+Ph/APH

Similarly,

MC = dph(H)/dx=ph(dH/dx)

But sinee

MPH = dX/dH

Therefore,

MC = Ph/MPH

Constancy of input priees is not a neeessary eondition for these results. In
the event of ehanging input priees the unit eost of output will depend on the
relative ehange in these prices vis a vis the ehange in produetivity. For
example, if a relative rise in inpuf þriees is less than that of average
produetivity, average eost would still fall.

Sinee
fore,
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åiläi:,i;qqü",relationship the folowing Oéfi"itiã", were used:

Little, Brown
produet-cost

X=
K=
N=
A=

units of output.
units of eapital input.
units of labor input.
a measure of total faetor productivity (ehanges in A representglif.ts o.f the produetion funotionl.-'^
eapitals share of the value oláulput (a=l_b).
labor's share of the value of ouifu't.'short-run eost eonstraint of th"?irr.
price per unit of K.
priee per unit of N.
marginal product of K.
marginal produet of N.

Given the oroduetion funetion: x= AKaNb and the eost eonstraint: c =

'T'i"*åil'TUJ'T;h:ily;n: 
j,"lli:lr',t:,ì*li'i'å,on*th"""p;;;i;npath

-dK/ dN = Mp*/Mpn = p*/p*
(o/a) (r/¡q) _ pN/pK

( a ) N(pN) - ( n ) x(r*)=o 
(B)

Solving equations (2) and (B) simultaneously for K and N:

K = (a) clPKand N = (b) c/P* 
@)

i,iffT¡1gg,jlîr',?** of K and N in equation (4) into the produetion func_

x = A(aclpx)" (bclpN)b

a

b=
C=
Dlx
r --

MÞ-- =
MPft =

Mahlon R. Straszheim,
Institution, 1969, p. gg.

Ibid.

Cf. Ibid., p. 98.

Solving equation (S) for C gives:

c = 
(p*)a (p*)b 

x
eu" (n)b

Therefore c/x = (pK)a {e*)b/aaa{u)b

see earlier note (no19 3) on the eonstaney of input prices and Appendix A forthe assumptions of this studyròg*;ilS faetor shares.

!_tephen Wheateroft, The
University press, Cam bEj

(s)

t, Harvard

7.

8.

9.

Air Tr

, The Brookings
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10.

LL.

Ibid., p. 84, and Appendix Tables C-l and C-2'

p. w. cherington, Airline Price Policy, Harvard university Press, Boston'

1-958, PP. 49-62.

J. B. Lansing, Transportation and Economie Poliey, The Free Press, New

York, l-966' P. 317.

over very long stage lengths the longer flying time would become a more

importani element of crew cost as the earlier diseussion suggests.
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CHAPTER III

DEMAND FOR AIR TRANSPORTATION

Sinee World War II, and especially since the'Jet revolution" of the late 1g50rs,

the air transport industry has experienced a rate of growth of demand achieved by

few other industries. For the world as a whole, this growth has been approximately

L5 pereent per year. During the same period, air traffie to Jamaica grew at an

annual rate of roughly 12.5 percent.l This relatively rapid growth rate of air
transport demand has been attributed to a number of factors ineluding increases in
real disposable incomes, reduction in real air fares, popuiation growth, redueed fear
of flying and changes in tastes and preferenees for international travel. A
discussion of air transport demand influences will be undertaken later when the
demand function is examined in some detail.

Background Diseussion

As a baekground to the demand analysis undertaken below, it is appropriate to
review briefly some of the eonventional theoretical arguments regarding eonsumer

behavior' As a eonsumerr the individual demands various kinds of goods and

serviees' Presumably, in doing so, he ehooses among the alternatives available to
him in sueh a way as to derive the maximum satisfaction from the eommodities he

eonsumes' His utility function provides information pertaining to the satisfaction
that he derives from various quantities of eommodities that he eonsumes.

Sueh a utility function ean be expressed in familiar form as folLows:

U = U(Xr,XZ,_ ___,Xn).

The eonsumer seeks to maximize u subjeet to the budget constraint that:
XrPt * XzpZ + -- +Xnpn=y



4L

where P, is the priee of the i th good X, and Y is the eonsumerrs money ineome. To

maximize U subject of the above constraint, (analytieal) use ean be made of the

following Lagrangian exPression:

L=u (xL,xz, -rXn)-À(xre, *xzpz+-----+xnpn-y)

where J¡ is a Lagranian multiplier. Setting the partial derivatives of L (with

respeet to X1r X2, - , Xn and À ) equal to zero produces the equations that

represent the neeessary (first order) conditions2 ¡o, u maximum.

From these eonditions it follows that:

**{ 
tt = #!r" =------=#4 n"

XtPt * XZPZ+ -- -- - - + XnPn _ y = O

similarly, for any two eommodities . ãu/ô\ 
= 3, that is, the ratio ofxt and X:'ET7ãX, = T'

the marginal utility of these two eommodities is equal to the ratio of their prices.

Alternatively, the neeessary eonditions for a maximum ean be written as:

D - 
MUi for every good i; that is,'i- ñ

the priee of every good that the individual buys represents his evaluation of the

utility of the last unit of that good eonsumed. Therefore the price represents how

much the individual is willing to pay for that last unit.3

From the neeessary eonditions for utitity maximization indieated above, the

optimal levels of X1, X' - , Xn ( and À ) ean be derived as funetions of all

the priees and income. That is, the quantities of xl, x2, -, xn f'demanded"

by the eonsumer depend on the shape of the utility funetion and on Py p2, - - - - -,

Pn and Y. The comesponding demand functions are as follows:

xl = Dl (Py P2' -' Pn' Y)

x2 = D2 (P1' P2' -, Pn, Y)

t

I

I

xn = Dn (PL' P2' -, Pn, Y)
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Given these demand funetions D1, D2, -, Dn and the values of P1t P2, - - - - -

p and y, it is possible to determine how much of eaeh eommodity the eonsumer
-n

L
will buY.'

Ttrrning now to air transportation, it is assumed that the demand for trips

depends on the direct utility they yietd, and on the contribution they make to a

visit to the point of destination.S A trip (or trips) ean therefore be considered as

one of severa-I commodities eonsumed so as to maximize utility subject to a budget

constraint. In terms of the above funetional relationships sueh a trip would

constitute one of the commodities included in the utility function, with the

eorresponding demand for that trip being a function of its own priee, the prices of

other goods and the eonsumer's ineome. This general expression of the demand

function does not however fully deseribe the eharaeter of the demand for air

transport; thus further elaboration is warranted'

There are several faeets of a trip (and the assoeiated visit) that will influence

the demand for that trip. These include the transportation serviees of the airline,

transportation services at the point of destination, aeeommodation and restaurant

serviees, travelling time and time spent at the point of destination. The eost of the

trip to the traveler therefore eonsists of the money and time inputs involved, and

these should be important eonsiderations in deeiding whether or not to take that

trip. Thus the demand for air transport depends not only on the money eosts, but

rather on the overall opportunity eosts involved'6

This encompasses the notion of generalized costs, in which eontext all of the

eost items ean be reduced to a single monetary measure that combines the

important, but different eosts whieh constitute the overall opportunity eost of the

trip. With this approach the demand for trips ean then be expressed as a funetion

of a single variable, namely, generalized eost.? The eurious reader however' will no

doubt be interested in knowing what eomprises this single variable; therefore it is
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appropriate to provide an expression of the demand function that 'rdetailsrr the
eomponents of generalized costs. This will now be attempted with respect to the

: demand for air transportation to Jamaiea.

Briefly stated, the demandS for air transport (number trips) to Jamaiea ean
be expressed as a funetion of real ineome and relative priees. some diseussion of
these priees is in order. In addition to the real price (air fare) to Jamaica, it is also
relevant to eonsider the ratios of fares to Jamaiea and other competing vaeation
destinations' consideration must also be given to the relative rates of inflation,
that is' the price level in Jamaiea eompared to that in other competing vacation
spots and in the touriststhome eountry. These rates are partieurarly rerevant with
respeet to the priee of aecommodation and other tourist eommodities that are
eomplementary to air transport in the tteonsumption of a vaeation.,r

Also relevant is the priee of the Jamaiean dollar in terms of the foreigner,s
unit of money (that is, the exehange rate). It is also appropriate to eonsider the
priee of competing modes of transport. In the ease of travel to Jamaiea, sea
transport would be relevant. This however, is not striefly eomparable with air
travel in that such (sea) transport is typieauy not priced separately, but is instead
tied in with aecommodation and other serviees in a paekage (eruise) tour. Itrs
relevanee beeomes more important when one eonsiders the value of time which is
another variabre that shourd be ineluded in the demand function.

The list of variables to be included in the demand funetion could be extended,
but those indieated above are considered to be among the most erueiar
determinants of the demand for air transportation to Jamaiea. A demand funetion
ineorporating these variables ean now be expressed in symbolie form as follows:

Y _1,å,Rj,",Tu,Fr Pi Fo" =f ( #,#,J, "i,â, tu,#_,J--, 
other, Pother; other' Ea Pu Pa Fother 4,*,' -q- T-' -'

Influences)
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number of trips. (Sinee each trip represents a visit by a

tourist, number of trips translates into number of tourist

traffie.)

real per capita ineome in tourist-generating country a.

That is, Yu and Pu are money ineome and priee index (CPÐ

respeetively, in eountry or region a.

real air fare to Jamaica (i) from eountry a.

= an index of priees in Jamaiea eompared to that in country

a, (that is, the relative rates of inflation).

= the priee of the Jamaiean dollar in terms of the unit of

money of eountry a, (that is, the exchange rate).

= the value of time, (that is, the value of the time inputs in

volved in the trip-travel time plus length of stay).

= the ratio of the fare to Jamaiea to fares to other vaeation

spots.

= the ratio of priees in Jamaiea to prices in other vaeation

spots, (that is, the relative rates of inflation).

Ya

P
a

t
P"

I
P

a

uj,"

T
V

å
Fother

I
Pother

Fother
= real air fare to other vacation spots from eountry a.

a
Pother

Þ-- = an index of priees in other vaeation spots compared to
a

that in eountry a, (that is, the relative rates of inflation).

The derivation of empirical estimates for the demand function stated above

would require further refinement of definitions, assumptions and measurement

techniques regarding the variables listed above. Furthermore, the data needs and

the assoeiated task of assembling sueh data are of sueh magnitude as to wamant

separate study. The most severe problem however, is that of data availability.

Much effort was made in this study to assemble data on many of the variables
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indicated above, but sueh effort was frustrated by the eneounter of ineomplete,

poor quality, or non-existent data.

This is not a peeuliar nor unusual problem. Empirieal investigations are

typieally confronted with data inadequaeies which might dictate the exclusion of

some important variables; the result being that the anatytieal model applied is of

necessity often under-speeified. This is true of the demand function ultimately

estimated below. It should be noted however that sueh justification for the

omission of variables does not free the analysis of the charge that it suffers from

some Iimitations.

Recognizing such limitations, this study and several others (see Table III-4)

focus on the ineome and price determinants in analyzing the demand for air

transportation. With ineome relating to the spending ability of the relevant

market, and price (fare) to the eost of using the airline serviee, these are no doubt

two of the most important demand factors. The use of per capita ineome data

allows for the effects of a growing population on demand.9 Further diseussion of

these variables is undertaken below. It should be noted that the limited form of the

demand function estimated below is based on the simplifying eeteris paribus

assumption (that is, all other variables in the expanded demand funetion indieated

above are held eonstant in the analysis).

The Framework

The basie demand analysis that follows involves the use of the ordinary least

squares regression teehnique with time series data to estimate a simple demand

funetion. Over the past several years, there have been important changes in such

determinants of air transport demand as air fares and eonsumerst ineomes, and

therefore these ehanges permit the use of time series data to estimate demand

elastieity. The demand funetion estimated below is of the double-togarithmie

form:



logT=logEo

where T =

+EUlogY+EplogP+u
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(m-1)

E.

v
E.

p

It should be noted that this simple form of the demand function is assumed to

yield constant estimated elastieities. That is, the elastieity eoeffieients of the

independent variables do not vary along this demand eurve. Note also that the

estimated effeet of these variables on the dependent variabte assumes the ceteris

paribus eondition with respeet to other demand-determining variables.

The Variables

For purposes of this study, the series for the variables speeified above were

derived as follows. The traffic series eonsists of the annual number of passengers

between North America (UniteC States and Canada) and Jamaiea, sinee Jamaiea

reeeives nearly uU 10 of its tourist visitors from these two eountries. Mueh

thought and effort were given to analyzing the United States and Canadian air

passenger demand separately, as opposed to the eombined North Ameriean demand.

In doing so, several variants of the demand funetion stated above were fitted

separately to several variants of the basie data relating to air traffie between the

United States and Jamaiea, and between Canada and Jamaica. In no ease were the

results for both eountries completely satisfactory in terms of standard statistieal

eriteria. Among the unsatisfaetory results were elastieity eoeffieients that were

not statisticalty significant, and some that had perverse signs. Several attemptsll

to improve on these results were only ttmarginallytt rewarding in terms of the eri-

teria indieated above.

yearly traffie measured by the number of passengers (see de-
tails below).

real disposable ineome per eapita in eonstant dollars.

price (air fare) in constant dollars.

income elastieity.

priee elastieity.
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Analysis of the eombined North Ameriean market produeed results that are

superior to those obtained from the separate United States and Canadian mar-

kets.12 One important result is that both the ineome and priee elastieity estimates

obtained for the North Ameriean market make sense as struetural estimates.

These are given below.

Although much effort was made in this study to derive good estimates for the

United States and the Candian air transport demand separately, there is no strong a

priori reason to suspect that the basie charaeter of those estimates is different for

these two countries. If anything one should expeet parallel behavior of these two

countriesr traffie and therefore closely similar demand estimates. This is so

beeause of several relevant similarities between the United States and Canada.

Gruy13 has pointed out some analytieal resemblanees in the demand for foreign

travel serviees (chief of whieh is air transport) by the residents of these two

eountries. Given these similarities, there is no reason to be eoneerned that any

serious violenee has been done by combining the United States and Canadian traffic

data, espeeially when this procedure improves the quality of the analytieal results.

For the priee variable, the eeonomy elass return air fare between New York

City and Kingston, Jamaiea was used. Given the primary areas of origin of North

Ameriean traffie to Jamaica (see footnote 10) this study eonsiders New York to be

a sufficiengy 'reentral" (pivotal) eity for this purpose. The I'eurrentrt dollar amounts

of fare were obtained from the Officiat Airline Guides (OAC-North American

Edition), then these values were deflated by the eonsumer price index. This same

deflator was applied to the ineome variable which is expressed in terms of the real

disposable ineome per eapita for North Ameriea, and is a weighted average of the

United States and Canadian per capita ineomes. For values of the dependent and

independent variables see Table III-1.

The annual pereentage ehanges in these variables are shown in Table III-2 and

Figure III-1. Note that exeepting for two early years in the study when air fare
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behaved erratieally, real disposable ineome and real air fare have been relatively

stable compared to air traffic. The relatively small ehanges in real disposable

ineome and real air fare compared to traffie have implieations for the sensitivity

of the dependent variable to the independent variables and hence the elasticity of

demand. Note also that while the relationship is not always eonsistent nor

pronouneed, for the most part the year-to-year eomespondenee between fare and

traffic has been inverse, and that between ineome and traffie direet. It will also be

observed that the trend in fare has been reversed in the most reeent years of the

study, and that for most of those years the increases in traffie were either

relativety small or negative. The inverse and direct relationships indieated above

are verified by the regression results given below'

The data Provided

below:

R2
SER

0.8902
0.0872

0.8786
r.6267

_4,tr=
DW=

Results of the Analysis

in Table III-I_ were used to fit the demand equation shown

log T = 0.9354 +2.22661og Y -L.47231og P (rn-z)

(SE = 0.2438) (SE = 0.2589)

As the above relationships show, the eoeffieients in the demand equation have the

theoretieally correct signs, and the test results indieate that they are significant at

the 5 pereent level (Table III-3). The coeffieient of determination (n2) it high and

signifieant, and therefore indieates that real disposable ineome and real air fare

are proper explanatory variables of the demand for air transportation to Jamaiea'

In addition there is no evidenee of any signifieant degree of serial eorrelation as

the Durbin-Watson statistie indieates.l4

Further analysis of the regression results involved additionat testing of hy-

potheses with respeet to the estimated elastieity eoefficients (Table III-3). Rejee-
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TABLB trI_]-

AIR TOURIST TRAFFIC FROM NORTH AMERICA TO JAMAICA'
AND EXPANATORY VARIABLES, 1-960-1981.

Year
Air Tourist

Traffie
(Number)

North Ameriean
Real Disposable

Ineome per capita
íJ972 Dollars)

ReaI
Air Farea

íszz Dollars)

1960
1 961
L962
1963
L964
1 965
1 966
1 967
1968
1 969
197 0
T97L
I972
1 973
L97 4
197 5
197 6
1977
197 8
1 979
1 980
1981

80, 036
73,402
74,24L
78r797
94,100

1,411257
1_ 80, 469
189, 964
227 ,145
24l r24l
267, 850
320 1625
344,522
362,r82
377,1 39
344,095
277 ,854
253,539
289,335
307 ,749
310, 340
315,864

26t4
2637
2708
2764
29L6
3rt2
3236
3326
342L
3482
3577
3675
3809
4036
3965
40L6
41.29
4270
4430
4473
4454
451 I

285.35
296.35
305. 71
436.7 4
297 .23
291. 83
283.73
276.75
265.96
254.23
250. 81
246.38
250. 00
243.60
226.69
224.68
230.28
234.43
239.35
243. 90
25L.41
257 .93

Sourees: Column 2, Jamaiea Tourist Board, Tlavel Statisties (Various Issues),

and National Planning AgeneY of
survey of Jamaieä-iü"*iãG iüsues); columá @
ffisues) and United Nations, Statistieal Yeaqb:ook,

1iñi--¡lations, New York, (Various Issues);-Tdlümn-4 Offieial
Airline Guides, Ñorth Ameriean Edition (Various Issues).

aAirfare is the New York-Jamaica return economy fare. (see footnote l-0 and as-

sumption in text).
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TABLE III-2

ANNUAL PERCENTAGE CHANGES IN TRAFFIC, REAL
DISPOSABLE INCOME PER CAPITA AND REAL AIR
FARE, NORTH AMERTCA-JAMAICA AIR TOURIST

TRAFFIC, 1960-1-981.

Air Tourist
Traffie

(Pereent Change

ReaI Disposable
Ineome Per Capita
from Previous Year)

Real
Air FareYear

1960
1961
L962
1963
1964
1 965
1966
196?
1968
1.969
197 0

1971
L972
1 973
L97 4
1 975
1976
r977
1 978
197I
L 980
l_ 981

-8.29
L.L4
6.r4

L9.42
50. 11
27 .76
5.26

19.57
6.21

11. 03
19. 70

7 .45
5.L2
4.13

-8. 76
-L9.25
-8. 75
L4.T2
6.36
0. 84
1.78

o. es
2.69
2.07
5. 50
6.72
3.98
2.78
2.86
1.78
2.73
2.74
3. 65
5. 96

-L.76
L.29
2. 81
3.41_
3. 75
0. 97

-0.42
L.44

s. ee
3.18

42.86
-31. 94
- 1.82
- 2.78
- 2.46
- 4.00
- 4.40
- L.34
- L.77

L.47
- 2.56
- 6.94
- 0.89

2.49
1. 80
2.t0
1. 90
3.08
2.59

Souree: Computed from Table III-1.
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FIGURE trI-1

ANNUAL PERCENTAGE CHANGES IN TRAFFIC COMPARED
TO REAL DISPOSABLE INCOME PER CAPITA AND REAL

AIR FARE, NORTH AMERICA-JAMAICA AIR TOURIST
TRAFFIC, 1960 - 1981.
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Souree: Table trI-2.
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e-i"W Coefficient Estimated Elasti:

"*'ä:'"i;i;iä;'t 
standard t-statistie Degrees Aetion on

Nurl Alternativ" tÀiri"lå'îäiràrl Effor of Hvpothesis

Hvpothesis 9'1325b 19 Rejeet
ll, = o EA É o 2.226 (Ineome) 0'2438 e'rõzÐ 

Nuit; Ac-
eePt Al-

TABLE III-3

HYPOTHBSIS TESTING FOR PRICE AND INCOMB ELASTICITY OF DEMAND FOR AIR

TRANSpOnt --ÑOnrU eivlnntCÃÑ AIR TRAFFIC TO JAMAICA' ryEST INDIES

EH=o

Eu¿ t
fl-

EA Éo

Eu4

EA7 1

Souree: Caleulations made bY

aObtained from regression results; see

bsignificant at the 5 pereent level'

L.412 (Price)

EA? 1

2.226 (Income)

I.472 (Price)

0.2589

0.2438

writer.

text.

5.686?b

0.2 589

5.031 1b

L8242b
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tion of the null hypothesis that these eoefficients are no greater than unity (B 4 r)

supports the evidence that the demand by tourists for air transportation to Jamaiea

is both ineome and price elastie. As these eoeffieients indicate, a rise in real

disposable ineome of one percent would eause air traffic from North Ameriea to

Jamaiea to inerease by about 2.23 pereent, white a eut in air fare by one pereent

would eause sueh traffie to increase by about 1.47 pereent.

Other Demand Estimates

The results of this study regarding the elastieity of demand for air trans-

portation are supported by evidence from several other studies.lS A brief discus-

sion of some of these studies is in order. In general, they were all eonducted within

the same analytical framework; that is, the demand for air transportation was

formulated as a linear funetion of income and price. These studies tend to suffer

from a eommon Problem.

This basie probtem is that as time series models they use historical data

whieh ineorporate the cumulative effects of many variables, and so the variables

that are of interest tend to experience little independent variation over time.

Henee a true assessment of their individual influences is diffieutt. That is' the

parameter estimates of the demand equation tend to refleet the joint effect of

many variables.l6 P.i"" (air fare) ehanges for example have been aeeompanied by

numerous other ehanges sueh as changes in real disposable ineomesr more

comfortable jet aircraft, reduction in the fear of flying and so forth. These many

influenees compound the effeet of the individual variable such that its parameter

estimate is not likely to be an exaet measure of its individual effeet on traffic.

This point is made here to suggest that the ineome and priee elastieity eoefficients

so derived should not be interpreted as definitive measures, but rather as

representative of the character of the demand for air transportation'
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It should be noted however that these studies (see Table III-4 and footnote 15)

eonsistently arrived at the same eonelusion regarding the elastieity of demand for

air transportation. Furthermore, they eovered different though sometimes

overlapping time periods and different traffie markets. A brief description of

these studies follows.

In Study I (see Table III-4) the dependent variable was traffie measured in

terms of passenger-kilometres. The independent variables were disposable ineome

per capita and average revenue per passenger-kilometre. The study was concerned

with estimating the income and priee elasticities of demand for European air travel

and then foreeasting that demand for the period 1968-1980. However similar

elastieity results were obtained when the model was tested in two other markets

(the United States domestie and the international air travel markets) for the period

1962 to 1968 (see referenee in Table III-4).

Study II used air passenger-mites per capita per year as the dependent vari-

able with the explanatory variables being disposable personal ineome per eapita,

average fare per mile, and time. Unlike the other studies diseussed here, that

study (StuOy II) related the relative ehange in traffic to the relative change in

ineome and in fare from year to year, instead of retating total traffie to the levels

of ineome and fare in eaeh year. The signifieanee of this modifieation of the basie

model is that the eonstant term in the demand function represents a time influenee

on traffie that is not so provided for by the other studies. In this speeifieation of

the model, the sum of the constant term and the parameter value for the variable

time indieates the annual percentage ehange in traffic that would have oeeurred if

ineome and fares were eonstant in money terms. The results of the study whieh

eovered the United States domestic market for the period 1946-1966 showed that

the time variable had a negative eoeffieient whieh indieates that the rate of

"automatie" growth of traffie tends to deerease with time (see referenee in Table

III-4).
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For Study III, the dependent variable expressed as the number of passengers

fiavelling between two eountries was made a funetion of gross national product per

eapita of these two eountries, and a typieal air fare for travel between the two

countries. Foeus of the study was on the elastieity of demand for air travel

between pairs of eountries in Europe, and foreeasting sueh travel for the period

1968-1980 (see referenee in Table III-4). The results of these studies are sum-

marized in tabular form below.

None of the studies reported in the table involved a predominantly tourist

market sueh as the Caribbean. One would expeet that in a tourist-oriented market

(pleasure travet) these elastieity eoeffieients would be higher than say in the intra-

European or United States domestie markets whieh eonsist of a mixture of business

and pleasure air travelers. On the other hand, shorter trips within Europe and

within the United States (eompared to say a United States-Jamaiea trip), and the

availability of good substitute surfaee transportation sueh as the automobile in

these two travel markets would tend to make the priee elastieity of demand for air

travel in these markets relatively high compared to the United States-Jamaiea

market where fewer such substitutes are available. These possible offsetting

eircumstanees help to explain why the elasticity eoefficients derived by this study

for the North Ameriean-Jamaiea market are roughly of the same magnitude as

those presented in Table III-4.

Implications for Traffie

Ttrning now to the relevanee of income and priee elastieities for the ob-

served growth of air traffie to Jamaiea, it should be noted that for most of the

period under study (up to L974), tourist air traffie to Jamaiea grew at an annual

rate of approximately 12.5 pereent (Chapter VI). During the same period real

disposable ineomes in North Ameriea rose at an annual rate of 2.8 percent while air
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ESTIMATES OF
DEMAND FOR

TABLE trI-4

INCOME AND PRICE ELASTICITIES OF
AIR TRANSPORTATION DERIVED BY

OTHER STUDIES.

StudYx

lneome
Elasticity

Variable
Used

Priee
Elastieity

Variable
Used

1.6 Disposable In-
eome Per Capita

-1.5 Average Fare
per Mile or
Kilometre

1.1 Disposable In-
eome Per Capita

-1.3 Average Fare
per Mile or
Kilometre

1.6trI Gross National
Produet Per
Capita

-1.6 Average Fare

Source:

*Note that

International Civil Aviation Organization Manual on Air Traffic Fore-
eastinE, Doc. 8991-AT/722, 1972, p. 32; for Study I see B. Bjorkman,
Fffia'ét of Intra-European Sehedul '

Study II see Samuel L. Brown and Wayne S. Watkins, rfThe Demand for
Air îravel: A Regression Study of Time Series and Cross-Seetional
Data in the U. S. Domestie Market,'t National Researeh Couneil,
PassenEer Transportation-Highway Researeh Reeord No. 213; for Study

Seheduled Ãir passenger Travel 1968-l-980, ECAC Doe. 3, 1970.

these studies used variables similar to those used in this study.
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fares (in real terms) between North America and Jamaiea fell at an annual rate of

about 1.5 Percent (Table III-1).

Given the earlier evidenee with respeet to the ineome and priee elastieity of

demand for tourist air travel, the rise in real disposable ineome and the fall in real

air fares have important implications for this growth of traffie. That is' other

things being equal, a given percentage increase in real disposable, ffid a given

pereentage deerease in air fares will eaeh eause traffic to grow at a rate faster

than the change in income and fares. The observed growth rate of traffic can

therefore be attributed to the observed changes in these demand faetors.lT

The evidenee is consistent with the theoretieal stipulation eoneerning demand

elasticity. With respect to price elasticity, theory suggests that tourists (i.e.

pleasure travelers as opposed to business travelers) will be quite sensitive to fare

ehanges and hence have a relatively high priee elasticity of demand. That is, unlike

the business traveler, the potential tourist will be more easily lured by a fare

deerease or repelled by a fare increase, sinee pleasure travel tends to be more

optional in nature, and is likely to involve less of a time and plaee constraint than

business travel. For instanee, the potential tourist may faee a wide range of

alternative vaeation spots including those aeeessible by ear and other modes of

surfaee transportation, so that the availability of those substitutes would make the

demand for air transport more priee-elastic'

It should be noted that substitute vacation destinations should in this ease be

viewed within the context of climatie attraetion. Jamaiea's reputation as a tourist

meeea has been built largely on her salubrious climate (particularly her winter

weather) which permits the enjoyment of sueh complementary tourist attractions

as her beaches. Thus travel to Europe for instanee, is not directly competitive with

travel to Jamaiea by those tourists who are trsun-seekers.rt

Therefore given the predominantly eastern origin of the North Ameriean

traffic to Jamaiea (see footnote 10) and the travel distanees involved, relevant
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substitutes wourd be other caribbean islands (sueh as puerto Rico and the virgin

151¿nds) to whieh the cost of air travel approximates that to Jamaiea, or plaees like

Florida and Mexico whieh ean be visited by means of road travel' It is these

alternative vaeation destinations whieh permit the use of reratively eheap surfaee

transportation that are of partieular importanee eoneerning the price-elastie

nature of North Ameriean tourist demand for air transportation to Jamaiea'

Further, air fare is likely to constitute a large part of a foreign vacation

budget, and this will tend to make the demand for air transportation elastie' For

instance, the eost of air transportation (air fare) may constitute roughly 40 pereent

of the total eost of a 10-day Jamaiean vaeation to an Ameriean tourist who

originates within the vieinity of New York City if he spends about $0018 per day in

Jamaiea on aeeommodation, food, reereation, loeal transportation, and so forth'

For the American or Canadian tourist who hails from a further distanee away from

the Caribbean, his fare would be an even higher pereentage of a similar Jamaiean

vaeation cost. Such an air fare may not only aecount for a large portion of the

vacation budget, but may also eonstitute a good portion of the total budget of the

ilaverage touristil (consumer), so that he would be quite responsive to fare ehanges.

With respeet to ineome elastieity, the magnitude of the eoeffieient derived

(E 7 1) is also eonsistent with expectations. That is, one would expect to find

rrhighrr income elasticities assoeiated with trgrowth" industries sueh as air trans-

portation (see earlier evidence). In sueh industrieslg produet demand grows more

rapidty than does total eonsumer ineo*"20 with obvious implieations for elasticity'

The eonverse is also true, and suggests that these industries are among those that

are most vulnerable to fluetuations in the level of aggregate eeonomic aetivity.

Another inferenee that ean be drawn from the ineome elastieity result ob-

tained in this study is the class of goods and serviees to whieh air travel to Jamaiea

belongs. As any basic text in mieroeconomie theory wilt show, it has beeome



59

siandard procedure for eeonomists to use ineome elastieity to crassify products into

necessities, luxuries and inferior goods' Aceording to this criterion' goods whose

income elastieity of demand is greater than unity are luxuries' Therefore' tourist

air travel to Jamaiea would fall into this category' The reader should however be

reminded that this classifieation of goods as used by eeonomists is based on

anatytieal defínitions and therefore bypasses value judgements of what products are

luxuries, neeessities or inferior goods. From the standpoint of eonsumers' it is

eonceivable that what is luxury to some may be inferior to others'21

This is so beeause the ineome elastieity of demand for a product may exhibit

considerable variation depending on eonsumers' incomes'22 The coeffieient of

ineome elastieity may be tthigh in some ranges of incomes and 'tlow'r in others' The

pereentageofineomespentontheproduct,isamajordeterminantofhowhighor

Iow is the ineome etastieity of demand for that product' In general' this

eoeffieient tends to be larger for those produets whieh take a sizable part of the

buyer,sineomethanforthosewhieharerelativelyinexpensive.

Giventheseobservations,theineomeelasticityeoeffieientderivedearlierin

this study suggests that air travel to Jamaiea by North Ameriean tourists eon-

stitutes a major expenditure relative to their ineomes' one implieation of this is

that these tourists are likely to be bargain-seekers with respeet to the prices they

have to pay in the host eountry (Jamaica) for goods and serviees that are

complementary to air travel in terms of the total vacation package' That is' they

mayseekforinstancetohelpbalancethecostofairtransportationwithrelatively

inexpensive hotel accomodation. This is a matter for tttourist firmsrt and the host

eountry's government to consider in the planning and provision of tourist faeilities'

The above diseussion on elastieity of demand suggests that a fall in real

disposable ineome and a rise in air fare will cause a proportionately larger decline

inairtrafficvolumetoJamaiea.Theevidenceeitedearlierindieatesthatwhile
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the disposable ineome of the relevant population has continued to inerease, the

earlier downward trend in air fares has been reversed during the most recent years

ineluded in this study. The overall trends of these independent variables and their

implication for the future growth of traffie to Jamaiea will be investigated in

ChaPter V.
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1.

CHAPTER III

NOTES

lnternational Civil Aviation Organization, A Review of the Economie

Situation of Air Transport, Cireular 105-AT/26, t97'l', pp. 2-6; Circrtlar_122-
Iar133-AT/40,I977,pp.1-2;CireuIarL58-AT/57'

1980, pp. t-Z;-Mahlon R. Straszheim, cP.4!., P. 108; Jamaica Tourist Board'
tavêi Statistics-Jamaiea, Kingston, Jamäca l97L' and National Planning

Sùrvey of Janlaiea, Kingston, Jamaiea, (Various

eñnuai'Iss allen sinee L97 4 to make the

average less than 12.5 pereent per year. See Chapter V also'

Z. These eonditions are:

ÞL = ðU - ÀPr - 0

ðxrôxr
ôL = Ð=9' - ÀPz =Qâ xo ôX.)
ro

:

ãL = èU _ ÀPn = 0
ðxn ôXn

èL = XtPt *XZPZ+-----+XnPn-Y=0
èÀ
The seeond-order (suffieient eonditions for a maximum will not be presented

here; but it should be noted that the assumption of diminishing marginal rate
of substitution between any of the two eommodities in the utility function is

suffieient to ensure that añy point obeying the above first order eonditions is

in fact a true maximum. if.- Walter Nieholson, Mieroeeonomie Th.eory, The

Dryden Press, Hindsdale, Illinois, 1977, pp. 74-76r or any other basie text on

mieroeeonomie theorY.

rbid.

rbid.

Cf. Reuben Gronau, The Value of Time in- Basseng9r Transpoltalion: . 
The

Demand for Air Tráv áreh, Oecasional

This is not a peeuliarity of air transport demand, but it is appropriate to note'
in that the money coit of the trip may eonstitute only_ a_relatively small

öorii* of the oveiau eosts involved in the visit. Cf. K. J. Ðt19n, ttq:p9lt
'Eeonomies, Heinneman Edueational Books Ltd., T,'ondon, 1982' pp. 97-99.

fAtmr-tfris chapter air transport cost (air fare) is compared with total
vaeation cost for ä hypothetieal ease. It should be noted however, that that
eomparison involves onty money eosts and not overall opportunity eosts;

nenci that result is not neeessarily ineonsistent with the above statement
attributed to K. J. Button.

3.

4.

5.

b.
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Generalized.costs can be defined as: G = I (C1' Ce' 
"rt',i" æåt)'"åi"17

Ç = generalized ""ti, ãt¿ (C1, C2,, c' - -"- -"c-f at'

time and other ""t,t 
åii;ìã*' õn'út tÉe ¿emó¿ t'br trips ean be expressed as

D- = f(G). for tneiãeas lresente¿ nËrã, and a fuller diseussion of the notion

;fr;;;;tu1iån-ói gãnå"li,"d eosts, see lbid' pp' e8-ee'

Thisistotalormarketdemandwhiehisthesummationofindividuals'
demand. Thus it is based on the ,",,'é theoretieal arggments presented earlier

with respeet to the individual eonsumer (traveler)'

Cf.SamuelL.BrownandWayneS.Watkins,''TheDemandforAirTravel:A
Regression study oi Time-serie, "nã 

cróss-seetional Data in the u' s'

Domestic Market,rr National n"""utàn ôouneit' Passenger T?ansportation-

ãiánwãy nesearen neeor¿ No' zrg' p' 25'

over 90 pereent of the tourist traffic received in Jamaiea originate in the

United States "nJ 
Cänã¿u. Further,-inis traffi" it.mainly from the eastern

parts of these 
"ouniriår, 

with aboui'?f'p";;;a of the annual tourist traffie

from the United Siuïàt ío Jamaie" åo,¡ing from the eastern states' and about

88 pereent of trie ð*uãi"t traffiã to iamaiea originating in the eastern

provinces. S"" 
'J"*ãiea 

Tourist eout¿, gav"t Statittict (Various Annual

Issues).

These attempts ineluded the transformation of variables (first differencing)'

the erimination "f åìi"ui", ton" ";'; 
ìil;) and the use of a shift (oummv)

variable to deal with what appears iå nu some structural ehanges in the data'

A possible explanation for the superior resttlts is that bumps (structural

ehanges) in the áuiu ur" ironed ouiin tf,u "agqregation't proeess' As footnote

11 above indieates, some attempi wár tuää tã ¿eal with such structural

changes.

Gray observed that (t) tnere is extensive travel between the United States

and Canada by',;;';;ridã.,t, ot-;;ïh'oouniti"t (Z) trre residents of both

countries are faeed with high. ttantpoti"tion eost if travel to any other

country is to OJi*ni"ïià["n Ïgl both nations are verv affluent and (4) both

nations are large. He also noted Ûlát Ûre eultural rndg"ogt"gfie 9i1i-tarities
between these two eountries are tüãn inut 'ttravel in tñe neighboring eountry

ean be a elose substitute tor Oometìic travel and travel to the neighboring

country ean, foi-iñi, ,uuron, ue L-r-timated separately from and considered

independent of travel to other nutiä*I- s""'H. Peier Gray, International

Tlavel-InternationalTrade,D'C'HeathandCompany'LexingtoryMassaehu-
ionánoiñãrsimi1arity-beiweentheUnitedStates

and canadian travel pattern and traffie data was identified by this study'

With the help of data presenteO Uiãr-in this chapter' it was determined that

the rate of United States air trauãiã-Jamaica, an¿ ine rate of Canadian air

travel to Jamaiea are quite simiür.- lnál it, for 15 of the 22 years (fg6O-

1gsl) examined in this study tnere was approxima-tely one "air tourist" going

to Jamaiea per 1000 population for uotn tñe unite¿ states and canada'

The null hypothesis that no positive serial correlation is present was tested at

the 0.05 level of significaneu, *¿'iJr"u"""pt"c-that is, du 4DW 4 2-

10.

11.

L2.

13.

t4.
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16- See for example Bo BjorkmanttMethods of Research Into the Elastieity ofLv' 
Demand for Air Transport,tt ITA Studies (Paris: Institut du Transport Arien,
November 1964)), p. 10; Harolfrf'Fcuthrie, I'Demand for Touristst Goods and
Services in a World Market.rr Cowles Foundation
International Union of Offieial Tourist Organizations, ont
Impact of Tourist on National Eeonomies and Internat a

No. 20L;
Eeonomic

eneva,
n andtrrr oP. e[., P. 129; an

See also Table trI-4.
mue

16.

77.

,..li..::ti.'.,. 18.

¡:r:jl:.¡.$:ì, :

Cf. Mahlon R. Straszheim, op. Q!!., OU. t23-125.

As indieated earlier, there are other demand influences that eontribute to the
growth of air traffie.

Obviously this figure will vary depending on the visitor's ehoiee of
aeeomodation, food and so forth. The estimates made here are based on 1982
rates.

Some question may arise as to how one defines a growth industry' and within
what range of growth rates does an industry qualify. However, since the
earlier evidence indieates that air transportation has been one of the fastest
growing industries in recent deeades, and sinee there has been no known
dispute over that elaim, the eategorization of air transportation as a growth
industry does not seem to warrant a debate in the eument eontext.

This study uSeS per capita instead of aggregate eonsumer income aS an
independent variable. However, the evidence indieates that both eategories
of ineome have been inereasing over time. See for example, The United
Nations, Statistieal Yearbook (Various Annual Issues).

Professor P. S. Dhruvarajan has suggested that air travel to Jamaiea could be
a luxury good for those who do not travel, but a Giffen good for those who do
travel. Since the priee of a trip is 'thigh" and the trip is not divisible, then
most individuals may be left with the ehoiee of either one trip or none in one
year. If for instanee air fare rises, then presumably those to whom air travel
is a Giffen good would take the trip, but those to whom it is a luxury may not.
Those who do travel may find that even with higher fares, the cost of a trip
to Jamaiea is still a good bargain relative to the eost of travel to some more
distant plaees like Hawaii.

Cf. Edwin Mansfield, Mieroeeonomies, W. W. Norton and Company' New
York, pp. 90-92, and Donald Watson and Mary Holman, Price Theory and Its
Uses, Houghton Mifflin Company, Boston, 1977' pp. 52-54.

19.

20.

2L.

22.

Wayne S. Watkins, sP. eit.' P. 26.



CHAPTER IV

THE NATURE OF COMPETITION AND PRICING

This ehapter will investigate some other market strueture characteristies of

the air transport industry, as they affeet the growth of air traffie and hence

tourism. The diseussion will foeus on the number of firms (airtines) in the relevant

market, airline prieing ineluding the funetioning of the IATA rate machinery, and

the role of air eharter serviee vis a vis seheduled serviee. These will be examined

in turn.

Number of Firms and Conditions of Entry

The number and size distribution of firms in a market ean be expeeted to

influence the behavior of those firms, and eonsequently the eeonomie performance

of the industry. The eonditions of entry eonstitute an important dimension of

market strueture and are often determined by such faetors as the absolute eost

requirements, the seale of operations, and the degree of produet differentiation

characteristie of the market. In the ease of international air transport, another

condition of entry must be added. This is the bilateral proeess whieh governs the

entry of airlines into the relevant market'

The eeonomic barriers to entry into the airline industry ean be surmounted

with relative ease. For instanee, the relatively large eapital requirementsl for iet

technology might be expected to forestall airlines' entry into iet operation'

However, the politieal and eompetitive motivation of some airlines, and the exis-

tenee of favorable eapital markets have been important eontributors to a lowering

of the absolute eost baryier to entry. In many eountries low cost eapital is made

available to airlines through government subsidy' Pooling arrangements and

64
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financing arrangements sueh as those between Air Jamaicaz and Air Canada have

aßo helped greatly in mitigating the eapital problem of the airlines of Iess

develoPed eountrres'

. ¡ the United States, a favorable eapital market exists for jet financing' and

this market is not confined to airlines of American nationality, but is open also to

the airlines of some of the less developed countries. Private eapital for jet

financing is available at eompetitive long-term rates from such sourees as banks

and insurance eompanies. These Sourees have apparently been eonvinced of the

soundness of sueh eapital investment because of the profit potential of iet

operation and the relative ease in reselting jet aircraft.S

Thus the large eapital requirements of jet teehnology have been no serious

deterrent to its adoption by the airline industry. Instead, the response of eapital

sourees to the eapital needs of the jet era has aceelerated the trend toward greater

use of jet equipment. The "produet't differentiation barrier to entry is also low

beeause of the relative ease with which an airline can adopt from its competitors

those features of equipment and serviee which influence consumers'ehoiee'

The noneeonomie barrier imposed by bilateral agreements appear somewhat

more diffieult to overeome sinee potential entrants (and established firms) have

virtually no eontrol over the eonditions of the agreement under whieh they must

operate. However, these entry eonditions of bilateral agreements have important

eeonomie implieations. Beeause entry is controlled by the nations involved in a

bilateral agreement, airlines more effieient than those of the contracting nations

may be exeluded4 from a market. Also, the right of the eontracting nations to

partieipate in the relevant market may result in eeonomically unwarranted entry of

the two nations, earriers in a market that eould be more effieiently served by one

earrier. This is partieularly likely in the ease of flag earriers supported by

government subsidy. There are also eertain provisions of bilateral agreements
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intermediate (fifth freedom)5 traffie' and these could be so

it uneeonomieal for some airlines to operate especially on

,. Ifl most air markets, the number of firms eonstitutes an oligopoly' This is

eertainly true of North American-Jamaican operation' For instanee' in the winter

oflgSl,sixairlinesprovidedregularlyseheduledservieebetweenmajorpopulation

eenters of the North Ameriean continent and Jamaiea' sueh serviee is

characterized by a high degree of seller eoneentration as ean be expected from a

market comprised of only six firms'

The limitations of various measures of eoneentration are diseussed in the

relevant literature, and it is neither appropriate nor eonvenient to review them

here. In the ease of the airline industry sueh measures as the percent of total

traffie, or the percent of revenue tonne-kilometres performed by a given number of

airlinesaresuggestedbythedatareportedbythelnternationalAirTransport

Assoeiation (I.A-T.4.) for international airlines' and by the Civil Aeronautics Board

(C.e.g.) for United States domestic airlines'

Usingtheavailabledata,thisstudyimprovisesameasureofeoncentration

based on the frequeney of ftights? by different airlines between North America and

Jamaiea. It iS reeognized that sueh frequeneies reflect agreements between the

eountries invotved rather than eompetition among the airlines, but they do give

someindieationofthemarketsharesoftheseairlines'Further'itisreasonableto

infer traffie or revenue shares from frequeneies if it is assumed that the higher

frequency of some airlines is not at the expense of relatively high load factors'

ofatotaloflsOscheduledflightsperweekbetweenNorthAmericaand

Jamaica during the winter of 1981, three of the six airlines aeeounted for 153 or 85

percent of those flights (rabte IV-l). It is easy to see that these "pseudo-

eoneentration,, ratios would be even higher for city-pair markets in whieh fewer

airlines operate. For instanee, between New York city and Kingston' Jamaiea' Air

i.1..ì:j1\ì:ì¡:r:ì.:
i,:\ì:ll:.l¡l.i-::ra

iì:iì:llì.:ìl::'rìl

ilr::aì:ì:::::il::ii:ilrì,.i :ì,
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TABLE IV-l

SHARE OF WEEKLY NORTH AMERICAN-JAMAICAN FLIGHTS
ACCOUNTED FOR BY DIFFERENT AIRLINES, WINTER 1981-.

Airline

Weekly North American-Jamaiean Flights

Number Percent

Air Jamaiea

Air Florida

Ameriean Airlines

Air Canada

Eastern Airlines

British West Indian AirwaYs

105

28

20

L4

7

6

58. 3

15.6

11. 1

7.8

3.9

3.3

Souree: R. H. Donnelly Corporation, Offieial Airtine Guide, (North American
Edition)r Oak Brook, Illinois, Deeember 1981.
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Jamaiea and Ameriean Airlines aecounted for 100 pereent of those flights.

Similarly Air Canada and Air Jamaiea aeeounted for all of the flights between

Toronto and Kingston during the same period'8

On a route served by only two airlines, it is possible that a large airline like

Air Canada eould, in the absenee of regulation priee a relatively small airline like

Air Jamaiea out of the market unless the latter is maintained through subsidy. If

this should happen, the impaet on traffie growth could be restrictive as the large

airline eould raire9 its fares after it has suecessfully imposed a eost-priee squeeze

on its smaller rivals. However, any such inerease in fares would be temporary or of

ümited magnitude; for if the fare level is elevated above eosts sueh that the level

of profits invites the entryl0 of n"* airlines, the competition for market shares

that results would start the fare level moving downwards and traffic volume

upwards.

Given the regulatory environment in which airlines operate, the number of

firms has more important implieations for operating effieiently than for prieing.

Thus with fewer firms and the possibility of larger market shares, these firms can

*j..,' achieve a higher load faetor and utilization rate of equipment whieh contribute to

.;1,.1 " cost reduction. If lower eosts motivate airlines to seek lower fares through the

*, I.A.T.A. maehinery, this would help to generate traffie and further enhanee the

a,'ì,:,'li:.:.ì,S. airlinesteeonomie position, as their total revenue would also increase in aeeordanee

:,.':,tlìl; .:.i:' with the elastie demand for their serviee.

Airline Pricing

The priee system does not operate freely in the airline industry. The market

meehanism is distorted by priee regulation sueh that prices (fares) bear no nee-

essary relationship to the equilibrium between the demand for, and the supply of air

transport serviees. The rate-making proeess is explained briefly below. Charter
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serviee whieh is granted relief from the regulatory pricing maehinery also has

implications for prieing and traffic growth in the industry as a whole, and will be

discussed below'

The Functioning of the I.A.T.A. Rate@g Machinery

, The international eontrol of airline prices (fares and rates) has been the

responsibility of the International Air Transport Assoeiation (IATA) sinee World

War II. Eaeh year the Association's Traffie Conferenees meet to deeide on fares

and rates. The imptementation of these eonferenee decisions is contingent upon

their approval by the governments involved. However, experienee over the past

two decades suggests an harmonious blend of I.A.T.A. and governmental forees.

That is, exeepting for oceasional qualifications restricting the applieation of par-

tieular agreements, there has been a general tendeney for the governments to

aeeept the fares and rates decided by their airlines in their eonferenees.

While governments typically approve the terms negotiated by their airlines at

these IATA Traffie Conferenees, arriving at a deeision that is mutually aeceptable

to all the airlines in a eonferenee is a diffieult and time-consuming proeess whieh

sometimes approaeh erisis proportions. Sueh diffieulty arises from the plethora of

rate-related issues on whieh agreement must be reaehed, and the need to reconcile

widely divergent positions of many airlines on some of these issues. For instanee'

agreement must be reached on sueh matters as group inclusive tour regulations,

seasonal paekages, new city pairs, exeursion fares, and in-flight serviees sueh as

movies.

Presumably, airlines seeking to maximize profits bargain (at IATA Traffie

Conferenees) for a rate strueture based on their own eost and demand sehedules.

This makes it more diffieult to reach an agreement, given the wide variations that

often exist in the eost and demand situations faeing different airlines. Thus the

larger, established and more efficient airlines with lower unit eosts are likely to

bargain for lower fares than the relatively small, young and ineffieient airlines.
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A eriterion of effieiency is that of a market determined priee based on the

cost of providing the serviee. Marginal eost prieing would require for instance that

the level of fares be reduced as cost declines with inereasing stage lengths and

higher route densities. While air fares exhibited a downward trend over mueh of

the last two and a half deeades, fare reductions have not truly reflected the lower

eosts assoeiated with longer stage lengths and higher traffie density on some

routes. Instead, the IATA rate-setting proeess refleets a value-of-serviee prieing

system based on the intensity of demand for the serviee. Sueh a pricing system is

slmonymous with the policy of eharging what the traffie will bear--a policy that

eonnotes monopolistic prieing behavior.ll

This formal fixing of priees by I.A.T.A. airlines ean easily be interpreted as

an approximation to a cartel. With this interpretation is likely to come the

indictment of an artifieially elevated rate strueture eharaeteristie of monopolis-

efforts to maximize profits. This suggests that the eeonomie performance of the

international airline industry is impaired, as fares are likely to be kept higher than

a more competitive situation suggests. This possible result ean be translated into

traffie volume, for it has already been indieated that the lower the fare level, the

larger witl be the volume of traffic generated.

One might also expeet that there witl be a temptation for individual airlines

to dishonor the rtearteltt agreement and charge fares lower than the agreed level in

the hope of attracting traffie sueh that its profit position is enhanced. I.A.T.A.

does attempt to aehieve a monolithie adherenee to priee agreements through its

provisions for penalty to dissenters. However, sueh subtle diseounts as the

allowanee of exeess baggage are not readily deteeted. Further, rate agreements

through I.A.T.A. Traffie Conferenees may be partly frustrated by non-IATA airlines

(e.g., Ieelandie Airlines) operating in the market. These forces tend to weaken any

monopoly power of the IATA prieing machinery, and thus the possible impaet on

traffic volume might not be as restrictive as a first approximation suggests'



7t

, The regulation of air fares has been defended and attaeked from time to

time, and still remains a polemie issue. However, from the viewpoint of traffie

growth the arguments against regulation are more eonvineing than those for it.12

These anti-regulation arguments suggest that the fixing of rates by IATA is not

eondueive to maximum generation of traffie, sinee it tends to maintain fares at a

level higher than would be obtained under a system of freely competitive prieing.

This higher level of fares is condoned by many governments and airlines since it

proteets many earriers that would possibly suceumb to more competitive and lower

prices. Prices also tend to be more rigid than would be obtained under a more

competitive situation, for most eartel-like anangements are characterized by

diffieulties in arriving at deeisions whieh are mutually satisfaetory to all its

partieipants. Thus when a agreement is reaehed, there will be some reluctanee to

try and alter it subsequentlY.

In the absenee of fare regulation, eompetitive and flexible prieing should give

rise to lower air fares capable of generating large volumes of traffie. This would

also help to ensure that only the most effieient airlines survive, eharging fares

whieh approximate their average cost of operation. This tow fare level would eause

the relatively high-cost ineffieient airtines to be prieed out of the market unless

subsidized. Only when fares are depressed to the lowest possible level eonsistent

with average cost ean traffic growth be expected to reaeh its maximum, assuming

that other things such as the tttourist elimatett in the host eountries remain constant

or improve.

Besides redueing fares, more competition in the air transport industry would

also mean greater t'produet" differentiation instead of produet homogeneity (para-

doxically). That is, a greater variety of aireraft equipment and cabin serviee would

presumably result in lower fares being eharged for the less sophistieated passenger

serviee. This could eoneeivably generate many more tourists of modest eeonomie
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circumstanees. It eould also ease the eeonomically wasteful equipment competi-

tion from whieh the industry now suffers, thereby redueing eost, lowering fares and

increasing traffie.

The RoIe of Charter Serviee

The development of charter serviee outside of the IATA system has been an

important challenge to the rate-fixing maehinery discussed above. In an effort to

curb this development IATA has triedlS unruo""ssfully to bring eharter earriers

under its jurisdietion. The co-existenee of charter earriers and IATA scheduled

earriers as "enemiestt has resulted in some erosion of the IATA rate structure. In

many instanees,l4 nfe has responded to the eharter ehallenge by the imple-

mentation of group inelusive tours at fares comparable to those eharged by charter

earriers, as well as by some downward adjustment of its basie fare level.

The IATA group fares have been relatively low eompared to the basie fares

offered to passengers who travel on an individual basis. This ean be explained in

part by IATA's effort to compete with the low group fares offered by charter

earriers, and in part by different demand elastieities of the group traveler and the

individual traveler. Beeause of the group and time eonstraints plaeed on eharter

arrangements, travel on this basis is more likely to be of the pleasure type and

henee eharacterized by relatively high demand elasticity. By contrast, individual

travel espeeially for business purposes will have a less elastie demand for air

transport. Even if the individual traveler plans a pleasure trip, he may prefer a

somewhat flexible sehedule and would therefore not find the regimentation of

eharter arrangement convenient. Thus for him the demand for air travel would also

be less elastie than that of his charter counterpart'l5

Given these separate markets (i.e., individual and group) with different elas-

tieities, it is possible for IATA as a rate-fixing ageney with monopoly or quasi-

monopoly power to maintain its diseriminatory pricing categories of travelers even
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though they travel on the same aireraft and have the same points of origin and

destination. When used to extend the market (generate demand), priee diserim-

ination might be eonsidered desirable in that it makes the good or serviee available

to the eonsumer who might have been deprived of same if it were sold on a single

price basis. This is true of air transport and IATA's diseriminatory pricing, in that

IATA's relatively low group fares whieh have been indueed by eompetition from

charter serviee have eontributed to the generation of trnewtt air traffie.

This point leads to an important question regarding the challenge that eharter

earriers pose to IATA seheduled earriers. The concern here is whether charters

generate new traffie or merely eompetes away traffie from seheduled carriers.

Obviously, the seheduled earriers like to make the latter charge. However, there is

convineing empirieal evideneel6 to show that seheduled and charter serviees eater

to different traffie markets, and that the two are eomplementary rather than

competitive in stimulating the growth of total air traffie. As indieated earlier, the

eharter earriers eater to group travel while the scheduled earriers are eharac-

terized mainly by individual travel. The evidence further indieates that for the

most part eharter passengers would not travel by scheduled serviee if eharters were

not available.

Further, there are indieations that seheduled earriers have benefited from the

market innovations of eharter serviee. Thus "when in 1959 the scheduled serviees

were permitted by IATA regulations (Resolution 084 h) to offer inclusive tour

prices with reduetions in fares closely approaehing those of inelusive tour serviees,

they seem to have quiekly developed new traffic of their own without seriously

affeeting the traffie of the inclusive tour serviees whieh continued to expand

atthough at a somewhat redueed rate."l?

Tables IV-2 and IV-3 suggest that (with few exeeptions) the growth of charter

traffic does not preelude the growth of seheduled traffie. One might ask whether
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the latter might not have grown even faster in the absenee of charter caffiers' The

answer Seems to be in the negative for as 
'u'u"y'18 

reveal' the great majority of

charter passengers would not have travelled if charters were not available' The

data for 1969 (taUte tV-Z) are particularly illuminating' In that year IATA

scheduled traffie inereased by approximately 15 percent over 1968, and this

inerease closely approximated the average annual inerease of 15'? percent over the

preeeding ten years. By eontrast, eharter traffie in 1969 inereased by 107.5

percent over the previous year. These percentage inereases suggest that the

growth rate of IATA scheduled traffie in 1969 would have been mueh less if the

more than doubling of eharter traffic in that year were achieved by eompeting

away seheduted traffic. This reinforees the earlier observation that both types of

serviee are not eonflieting in the generation of traffic'

The preeeding diseussion suggests that the development of eharter serviee

ean give rise to an inerease in the quantity of air transport demanded per period of

time. That is, the lower group fares offered by both eharter earriers and IATA

scheduled earriers will attraet new traffie that would not otherwise use air trans-

port, and may at the same time induee some persons to inerease the total number

of trips they take per year. Any eompetitive spur by charter earriers whieh leads

to a reduction of the basic fare level by IATA seheduled earriers would further

eontribute to these results. Thus the development of eharter serviee can be cred-

ited with the expansion of air traffic both inside and outside of the regulated

bounds of IATA.

charter traffie has aeeounted for only a small fraetion of air traffic to the

caribbean. For instanee, during the years 1966 and 196? charter traffie was just

about one pereent of air arrivals in Jamaica.l9 By eontrast' eharter traffic was 19

pereent of seheduled traffie in the North Attantic in Lg67.20 one possible

explanationforthelowcharteraetivityintheCaribbeanistherelativeproximity
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TABLE IV-z

ANNUAL PERCENTAGE GROWTH IN TRANS-ATLANTIC TRAFFIC

SHoWINGABSENCEoFINTERDEPENDENCYoFGRowTH
TRENDS, 1959 - 1973.*

Year

Percentage Change from Prior Year in:

U.S. SupPlementals,
Charter Traffie

Direetion (+ or -) of
Change in Growth Rate

IATA Supplementals

IATA
Scheduled
Traffie

1959
1960
1961
1962
1963
L964
1965
1966
1967
196 8

1969
1970
1971
L972
1973*

L4.L
27 .4

7.8
19.8

9.2
28.6
L6.2
t4.4
16.7
6.1

t4.9
20. 0
4.2

26.7
5.3

4.3
7.8

66.8
3L.2
35. 1

79.9
47 .5
65. 0

72.8
31. 0

107. 5
38.5
15. I
0.8
2.2

+

+

;

;

+
+

+

+
+

+
+

+
+

+

;

Souree: Brian A. Cooke, Tourism and Air Transport, 4th ITA (International Air
Transport),Internãtionat@November19?0,p.20;and
International Civil Aviati-Jn brganiáation, A Review of the Eeonomic

Situation of Air Transpori, Cit"""f"t 122-ATÑañã-6õf

*For additional and more reeent data see Table IV-3'
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TABLE IV-3

NON-SCHEDULED AND SCHEDULED PASSENGER TRAFFIC,
NORTH ATLANTIC, 1969-1980.

Year

Non-Seheduled
(Non-IATA)
Traffic

Seheduled
(IATA)
Traffic

Number
(ooo's)

Percent
Change

Number
(ooo's)

Percent
Change

1969
1970
L97I
L972
1973
L97 4
1975
1 976
L977
L978
197I
1 980

L LT
1684
2181_

r_ 976
201 3
1 992
1 954
2018
2 818
2483

29.3
29.3
-9.4
1.9

-1. 0

-1. I
qE
rJ¡rJ

39.6
-11.9

6000
7200
75 00
9500

L0000
9300
8800
9800

10300
12600
L 3200
L4L4O

zolo
4.2

26.7
5.3

-7 .0
-5.4
LL.4
5.1

22.3
4.8
7.L

Souree: lnternational Civil Aviation Organization, A Review of the Eeo-
Cireular 158-AT/57,nomie Situation of

pp.
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oftheislandstothetourist-generatingcountriesoftheUnitedstatesandCanada'

¿¡dthecorrespondinglowfaresonscheduledcarrierstotheseCaribbean

destinations eompared to seheduled fares for more distant (example Trans-Atantie)

trips.zl That is, the North American tourist might find charter travel with its

groupandtimeconstraintslessattraetiveifheisCaribbeanbound,thanifhewere

goingtoEurope;forinthelattercase'therelativelyhighcostbyascheduled

earriermaygivethelowerfareofeharterarrangementsgreaterappeal.

Butalthoughchartertraffietotheareahasbeenoftittlesignificance,the

Caribbeanlikeothermarketshasperhapsexperiencedsomespillovereffeetsfrom

theeompetitivepressureimposedontheIATAratestrueturebycharterearriers.

Thispressure,itwasshownearlier,hasmotivatedIATAtoredueethebasiefare

revels of its scheduled earriers, and sueh fare reductions have the ability to gen-

erateseheduledtraffieofatouristnature,inaceordaneewiththedemandelas-

ticitY PreviouslY discussed'

The resulting rate strueture in the industry has implications for the growth of

traffictoJamaieavisavistraffietoeompetingdestinations,throughwhatmight

betermedltdistaneetaper.',Itisconeeivablethatasthepassengercostof

travelling further distances deelines relatively, Jamaiea could lose some of its

advantageofproximitytoNorthAmerieaintermsofattraetingtouristtraffie.

Thatis,iftheadditionaleostofgoingbeyondJamaicatoamoredistantloeationin

theCaribbeanisrelativelylow,thiscouldluresomepotentialvisitorsawayfrom

JamaieatootherCaribbeandestinations.Thisattraetionislikelytobeeven

greaterforthosetouristswhooriginatefurtherawayfromtheCaribbeanbeeause'

for them, the additional eost would be a smaller pereentage of the fare to Jamaiea

as illustrated below'

compare, for example, the reeent fare strue tu"22 between Jamaiea and

SomemajorcitiesintheeasternpartofNorthAmericawiththatbetweenTrinidad
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and the same cities. It should be noted that Trinidad whieh is approximately 825

m'es southeast of Jamaiea is the caribbean island that is furthest to the south of

North America. For the dates examined, the fare between Miami and Trinidad was

LZ1 pereent higher than that between Miami and Jamaiea' Between New York and

Trinidad the fare was 35 pereent higher than the New york-Jamaiea fare; and the

fare between Toronto and Trinidad was 19 percent higher than that between

Toronto and Jamaiea. Miami, New York and Toronto are approximately 350' 1440

and 1806 miles from Jamaiea respeetively'

stated alternatively, the eost per mile to the tourist of travelling the extra

g25 miles if he ehose to visit Trinidad instead of Jamaiea would be 21'9 cents if he

eame from Miami, 11-.4 eents from New York and 9.2 eents from Toronto' It is

seen therefore that the tourist originating from the furthest distanee, (Toronto in

this case) would have the greatest fare advantage in ehoosing Trinidad over

Jamaica as his vaeation destination. For more fare and distanee details see Tables

IV-4 and IV-5. The relationship between fare and distance was also investigated in

terms of fare per mile between the three North Ameriean eities mentioned above

and various caribbean destinations. while that relationship did not exhibit a

eonsistent pattern, the data did show that for every Caribbean loeation more

distant than Jamaiea, the eost per mile of getting there was lower than that of

going to Jamaica.

The above diseussion and example suggest that there is some "eeonomies of

distanee" to the air traveler going to the caribbean; that is, it eosts relatively less

to travel longer distanees. This tends to make the further location more attraetive

from the standpoint of travel eost, and brings it eloser within the reach of the

potential tourist. one would expeet this "distanee taper" to be even sharper with

eharter fares than with the seheduled fares used in the above example' That is' the

eost advantage assoeiated with distance will be greater with eharter fares which
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TABLE IV-4

AIR FARES BETWEEN NORTH A.IVIE.RICAN CITIES
-- 

ÁNo cARIBBEAN DESTINATIoNS'
NOVEMBER 1, 1983

One-WaY EconomY Air Fare

Miami New York Toronto

Antigua
Bahamas
Barbados
CaYman Islands
Grenada
Haiti
Jamaiea
Puerto Rieo
St. Lucia
St. Thomas
Trinidad

$202
52

299
115
293
148
143
179
27t
2L5
324

fi272
198
326
235
329
228
266
239
326
270
360

$377
27r
441
244
441
406
396
301
469
293
472

The Dun and Bradstreet Corporation'

Åïuti""n Edition, November 1' 1983'
Official Airline Guide North

Souree:
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APPROXIMATE
CITIES

TABLE IV-5

DISTANCES BETWEEN NORTH AMERICAN
AND CARIBBEAN DESTTNATIONS

Approximate Mileage

Miami New York Toronto

Antigua
Bahamas
Barbados
Cayman Islands
Grenada
Haiti
Jamaiea
Puerto Rico
St. Lueia
St. Thomas
Trinidad

925
225

10 50
450
995
510
350
710
975
825

11 75

20L5
1315
2L40
1540
2085
1 600
t440
1 800
2 065
1915
2265

2381
r.681
25 06
1 906
245L
1 966
1 806
2t66
243L
228L
2631

Souree: Estimates made by author from air mileage ehart published by The Dun

and Bradstreet corporation, offieial Ai4ine Guide, North American

Edition, and a map of the Caribbean Islands'
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are relativelY low, and

eharter arrangements'
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tourists will therefore tend to travel even further under

Thus as fares decline in relative terms, the number of tourist destinations

inereases. This tends to put the more proximate loeation like Jamaiea at a eompe-

titive disadvantage in terms of the number of tourist arrivals' while Jamaiea

apparently once enjoyed much advantage from its proximity to North Ameriea' as

evidenced by the relatively rapid growth of tourism during the years of cruise ship

dominance, and the earlier years of air transport development (see Chapters V and

VÐ, it now stands to lose from the distance taper indieated above' That is' it now

faees greater inter-destinational eompetition which tends to erode its share of the

traffie to the Caribbean. There is some indieation that this has already been

happening as seen below.

Examination of the data in Table IV-? reveals that excepting for two years

(f gOg and 19?0) of moderate decline, Jamaiears share of traffie to the Caribbean

inereased annually over the period Lg64.|974. However, sinee then, its share has

steadily declined from its highest level of 1-L.6 percent (in 19?4) to 6'7 pereent in

1gg0. The share of traffie lost by Jamaica has been distributed over several other

islands, but it is of interest to note that Haiti and partieularly Barbados whieh are

more distant than Jamaiea from the main source of tourists (that is, North

America),havebothshownsteadygainsinthepereentageoftouristtraffie

received sinee Lgl 4. In addition, Tïinidad and Grenada, two other relatively distant

islands have both experieneed overall inereases in their shares sinee L974'



Year

TABLE IV-6

TOURIST ARRIVALS IN SELECTED CARIBBEAN

BahamasBarbadosBermudaGrenadaHaitiJamaieaPuertoRicoTrinidad

1960
1 961
L962
196 3
1964
1 965
L966
1 96?
1 968
1 969
L 970
1 971
L972
197 3
L97 4
19? 5
197 6
t977
197I
197I
1980

305.6
314. 1
336. 0

398.7
399.9
720.4
822.3
915.3

1072.2
1332.4
1298.3
1396.6
L443.4

976.8
929.2
903 .1
939. I
965.4

1L?6. 1
1311 . 4
1455. 6

35. 5

37.1
44.3
50.6
5?. 6

68.4
79.L
91. 6

115. ?

131.9
L47.2
163.4
r84.4
198.6
210. I
22L.6
224.3
268. I
316. 3

371. I
437 .4

Countries and Number of Arrivals

111.3 6.8
L23.6 7 .9
133. 3 9. 0
141.6 10.4
189.0 12.0
187. 3 13. I
210.6 18.1
237 .2 20. 5

267 .4 23.2
281 . 0 29.6
302. I 30.4
319.3 30.8
343.2 31. . 6

369. 0 32. 5

511.4 L4.7
511 .4 zL.L
558.9 24.5
572.9 28.5
551 . 5 32.3
565.3 36. 5

couNTRIES, 1960-1980

Souree: united Nations, statis!!çql yearbook (various Issues); National Planning Ageney,- Egono4ie and social survey of

Jamaiea(Variouslffinàistan¿s'TouriitBoards;andestimatesmadebyauthor.

79.3
91.3
L7.2
46. I
19.4
20. 6
12.4
L5.0
L8.2
2t.9
26. 6
32.2
67. 6
43. 0
4t .6
79.2
85. I
95.0

112. 0
L32.2
155. I

80.4
?6. 0
78. 5

80. I
97.3

160.3
209. 5
213.3
258.2
277 .8
295.2
340. 0

365.3
373.4
433.0
395.8
327 .7
310. 6

343.4
37 4.1
359 .3579.4

540.4
667. 1

796.2
925. I

1072.0
1254.3
t367 .2
809.4
946. 5

100?.4
1121. 3

1208. 6

1 349. 5
1 398. 3

t441.0
1339.1
1298. ?

L47 4.3
1662.0
1 878. 1
2L22.24L.2

Total

73. 8
70. 6
70.4 L484.9
72.0 t726.9
93.1 1940.3
59.2 2484.3
67 .7 2786.9
?9.0 2381.3
9L.7 2793 .L
95.6 3L77 .6
99.4 332L.2

L05.4 3596.3
114.6 3899.6
125.6 35L7 .2
129. 0 3716.7
132. 6 3603.9
L58.7 361-8.6
t67 .2 3882.7
190. 0 4383.6
2L6. 6 4886.1
244.8 5395.8

1233. L

L387 .7

æ
Þ\t

|Å



Year

1960
1 961
L962
196 3

1 964
1 965
1 966
1 96?
1 968
196I
19? 0
1 971
1972
197 3
t97 4
197 5
1 976
L977
197I
197I
1 980

Bahamas

TABLE IV-?

PERCENTAGEDISTRIBUTIONoFToURISTARRIVALSIN
CARIBBEAN COUNTRIES, L960-1980

24.8
22.6
22.6
23.t
20.6
29.0
29.5
38.4
38.4
41. I
39. 1

38.8
37.0
27 .8
25.0
25.t
26. 0

24.9
26.8
26. 8

27 .0

Barbados

2.9
2.7
3.0
2.9
3.0
2.8
2.8
3.8
4.t
4.2
4.4
4.5
4.7
5.6
5.7
6.1
6.2
6.9
7.2
7.6
8.1

Bermuda

Countries and Pereent of Arrivals

9.0
8.9
9.0
8.2
9.7
7.5
7.6

10. 0
9.6
8.8
9.1
8.9
8.8

10. 5

13.8
t4.2
15. 4
L4.8
12.6
11. 6
10. 7

Grenada

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.9
0.8
0.9
0.9
0.9
0.8
0.9
0.4
0.6
0.7
0.7
0.7
0.7
0.8

Souree: Table IV-6

Note: apereentages may not add up to 100 because of rounding.

Haiti Jamaiea

6.4
6.6
t.2
2.7
1.0
L.0
0.4
L.0
0.7
0.7
0.8
0.9
L.7
L.2
1.3
2.2
2.4
2.4
2.6
2.7
2.9

6.5
5.5
5.2
4.7
5.0
6.4
7.5
8.9
9.2
8.7
8.8
9.4
9.4

10. 6
11. 6
11. 0
9.0
8.0
7.8
7.6
6.7

Puerto Rieo

43. I
48.1
53.6
53.6
55.2
50. 5

49. 1
34. 0
33.9
3t.7
33. I
33. 6
34. 6
39. 8
38. 8
37.2
35. I
38.0
3?. I
38.4
3 9.3

Trinidad Totala

6.0
5.1
4.7
4.2
4.8
2.4
2.4
3.3
3.3
3.0
3.0
2.9
2.9
3.6
3.5
3.7
4.4
4.3
4.3
4.4
4.5

100
100
100
100
1_00

r_00

100
100
100
L00
100
100
100
100
100
100
100
100
100
100
100

æ
C^9

I

Å
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CHAPTER IV

NOTES

Capital-output ratios of the industry have risen from about 0'60 during the

;åyj;î ã"r-ägáõi to about 1.0 in reeent years among firms that operate

il;iü j;i-"ió;ii. - 
AË;iñ"ìirtut"nee in ihe absolute cost of piston-ensine

äirãrãtt and jet aircraft is quite large. For insta¡e-e, while the Boeing 707 is

õ-r**"tety four times ai proCucúve as the DC-?, the former has a eapital

;ãili;;"rt ;f abo;i twenty-rive- times that of the latter' See Mahlon R'

Stnaszheim, 9p.. 9!!., pp- 101 and 104'

Jamaiea entered into a 1968 agreement whereby her national airline - Air

Jamaica would t""ãÑ" ãssistaneä from Air Canada aceoriir4J tc the following

terms.

a. common stoek equivalent to $1 million canadian to be purehased 60

percent by the Government of Jamaiea, and 40 pereent by Air canada'

b. Redeemable prefemed stoek equivalent to a maximum of $8 million

Canadian to Ëe purchased by Air Canada to the extent required for the

aequisition of 
-Jquipment. -Th" 

Gou"rnment of Jamaiea will purehase

this stoek from Air canada over a period of 10 years at a premium

equivalent to 7 3/4 pereent per annum'

In addition, initial managerial and teehnical assistanee was to be provided to

ei. i"*ui"ã Uy Air &úät. See Air Canada, Annual Report 1968, p' 20'

Mahlon R. Straszheim, 99. eit., P' 72'

Such exclusion may be based on politieal or other noneeonomic grounds' For

instanee, differeneät in tft" politieal ideology of the two nations may preclude

a bilaterãl air transport agreement between them'

Fifth freedom privileges permit a earrier leaving its own country - eountry A'

and destined for cou"ntry D, to put down anO þiek up passengers in rrinter-

mediate" eountries g ânä C. Simitarty, on its return home, it may transport

passengers on u.,y tég of the route wfiether or not they are destined.,for its

country. Tne eairierîf country D would be afforded eomparab]e privilege to

transport p"rr"nf"r, on interm_ediate route segments. However, the

å*ià-,ition ät tifiï tru"co* privileges necessitate negotiations with inter-

mediate eountries sueh as g ah¿ C. These countries in the eeonomie interest

of their o*n 
"urri"rs 

may grant only limited aeeess to fifth freedom traffie'
and this eould inhibit trãfiie growtir for several reasons. For instanee, the

restriction or elimination of inlermediate stops and fifth freedom traffie may

neeessitate nonstop flights between the eouniry of origin and-the country of

destination. eftfrolgh init tn"y have app-eal to passengers' and cost appeal to

airlines, on long-hau"I routes oi low trãfJie density the number of passengers

ãã**¿ing thii ser;iee might be so small as to give rise to large rtexeess

ã"puàitv;of aircraft and/oi the unavailability or frequent flights' Passengers

requiring air translortaiion between sueh infrequent flights may have to

3.

4.

5.
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resort to service charaeterized by a ehange of earuier.on eaeh seg-ment of the

;il; *n"r" the eamiers of eãeh paii of eountries involved would be

^lo"atinq. This transfer from one eairier to another could have a negative

;,ä;;;i ;r demand and limit the flow of traffie between the two countries at

the ends of the route.

Mahlon R. Straszheim, g. 4!., PP. 35-36'

Passengers carried by the airlines would be a preferred measure' but the

ãvailab-te data at thið writing do not permit the use of that measure. The

available passenger data are aggregated by .region^s; similarly data on pas-

;;t*" ã"rtiuO Ëy individuat aiit--ines are available for all of their operations

as opposed to operation on speeifie routes.

R. H. DonnelleY CorPoration'
December 1981.

Offieial Airline Guide (Oakbrook, []inois),
8.

10.

11.

t2.

13.

L4.

15.

16.

Given the price-elastie eharaeter of the tourist demand for air transport

observed earlier, this inerease in fares by the large airline eould be expected

io decrease its total revenue. But this would only happen if the fare inerease

ãaused a proportionately larger deerease in the number of seats sold by this

airline. How-ever, this is noî Ukely, for the large airline would now have the

entire market to itself, so that Oespite its higher priee it will be able to pick

uJ ro*" of the traffie lost by the smaller airline whieh has been squeezed out

o? tf," market. It is thereforä possible that traffie volume to the large airline
eould inerease although it deelines for that partieular market.

Reeall the earlier discussion that excepting for bilateral arrangements entry
is relatively easY.

see Mahlon R. straszheim, 9P.. 9¡!., pp. 141-149 and H. Peter Gray, Q.. 9!!.'
pp. 179-1-93.

For an example of the pro-regulation argUments see Stephen,Wheateroft' êir
fr*róort pôli"V, Michael Joiseph Ltd., London, 1964, pp. 80-85. _ Opposing

ãfgume-esented in Mahlon R. Straszheim-, 99. 94" PP' 195-196' and

X."C. J. Pillai, tn" ei. W"t, Grossman Publishers, NeTilork, 1969,pp' 36-38'

For a diseussion of the methods used, see K. G. J. Pillai, 9!.. eit., chapter 10'

Ibid, pp. L70-175.

Cf. H. Peter Gray, International Travel-Internjltional Trade, D' C' Heath and

Company, Lexington, Massaehusetts, l-970, p' 191'

See for example Brian A. Cooke, Tourism an4 Air Tra+spglt, 4th ITA (Inter-

nationalAirTransport),Internatio@vember1970'p.
19, and Stephen Wheateroft, 9p..4!.' P- 33.

lnternational civil Aviation organization, Inelusive Tour serviees in Inter-
national Air Transport, Document 8244-AT/717' p' 10'

17.

18. Ibid., pP. 14-18.
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T?avel Statistics-

20.

21.

Derived from data given !V lre Jamaiean Tourist Board'

lamaica, 1967 (mimeographed,l'

f. G. J. Pi1lai, Q.. 9i!., P' L66'

AsanexampletaketheNewYork-Jamaieaeeonomyfarewhiehisonlyabout
b0 percent of the New yorX-London ;;;;;y fare fõr the same time limit'

see The Dun and Bradstreet corporation, official Airline Guide, North

äï".iå"n Edition, November 1' 1983'
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CHAPTER V

... 
THE FUTURE GROWTH OF AIR TRAFFIC TO JAMAICA

The last three chapters examined faetors whieh have eontributed to the past

gfowth of air traffie to Jamaica. Using the analysis and the findings of those

ehapters, this ehapter wiII investigate the future growth of tourist traffie to Ja-

maiea, and some of the developments responsible for the projected growth trend'

The Framework

The technique employed by this study involves forecasting the future develop-

ment of the independent variables included in the demand model of Chapter III (see

Equation III-1), then using the projected values of these variables to foreeast the

dependent variable. The projeeted values of the independent variables were

derived through simple trend projeetion (of real disposable income and real air

fare);thereforeininterpretingtheresultsofthefinalforecasttheusualeaveat

regarding the limitations and danger of sueh simple extrapolation should be heeded'

Further details are provided below'

Aplotofthedataforrealdisposableincomepereapitaandrealairfareover

the study period (see Chapter III), together with freehand sketeh lines was used

initially to approximate the trend of these two variables' Real per eapita

disposable ineome has been rising steadily over time and eorrespondingly the sketeh

line for that variable refleets a eonsistent upward linear trend' on the other hand'

air fare has undergone some fluctuations with the line of best fit to the data

approximating a second-degree parobola that declines to a turning point then rises'

Given the above observations, a linear trend equation for income and a quad-

ratie trend equation for air fare will be employed below' These equations are of

87
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the following forms:

Y"=bo+btX
c)

and Yo = bo + blX + bzX'

The corresponding estimating equations

nique will be Presented below'

The projected trend values of the independent variables thus derived were

compared with the values of those variables in 1981 (the most reeent year included

in this study), in order to estimate their annual percentage rates of growth over the

forecast period. These pereentages were then substituted into the estimating

demand equation of chapter III to derive the foreeasted rate of growth of the

dependent variable. That is, in terms of Equation III-2 the projeeted rate of growth

of traffie is estimated by the equation:

d log T = 2.2266d log Y - L-4723d log P

where d tog Y and d log P are the projected percentage

disposable ineome per capita and real air fare respeetively.

Two foreeasts of different time frames will be offered below. One is for a

five-year period ending in 1986 and may be eonsidered and 'tintermediaterr term

foreeast; the other is long-term and eovers a ten-year period ending in 1991. Given

the underlying assumption of simple trend extrapolation that the pattern identified

wilt eontinue in the future, and given the increasing risk as values of the

independent variables are projeeted further into the future, the ten-year foreeast

should be regarded as only very tentative and should be revised tater if future

developments so dietate.

Results of the Analysis

Following the proeedure outlined above, the trend equations for disposable

ineome per eapita and for air fare were fitted to produee the following:

(v-1)

(v-2)

fitted by means of the least squares teeh-

(v-3)

rates of growth of real



Y =36t6.72 +49.11X'e
.)

P =255-2.2459X + 0.0789X"-c

89

(v-4)

(v-5)

y" and P" are trend values for ineome and fare respectively, and X is a time

llfuanre measured in years. Iin order to get some indieation of the predietive

lilpUiW of these two trend equations, annual trend values of ineome and fare were

*rnpute¿ and compared with their eorresponding historieal values' (see Tables v-l

t;A U-r, and Figures V-1 and V-2). In both instanees these equations produeed
':.r I .,'.

,,:ùn¿ values that are on the average less than one pereent above the aetual values.

'.¡..::.: I

ìh. ,n"* pereentage error is only 0.06 pereent in the case of ineome and 0'83

,percent for the air fare eomparisons' (Tables v-l and v-2)'

::. The trend equation for income produced trend values of $5139 in 1986 and

,$SegO in 1gg1 for disposable ineome per eapita. These values eorrespond to annual

growth rates of 2.02 pereent from 1981 to 1986, and 1.93 pereent from 1981 to

1gg1. The gb percent confidenee intervals for these growth rates are: L-34o/o

¿ 2.02o/o 1 2.69o/o and 1.607o 1 I.93o/o 1 2'260/o'

Similarly, the trend equation for fare produced trend values of $261-.20 in

1gg6 and $Zgb.60 in 1991 for air fare. The eorresponding annual growth rates are

1.48 pereent between 1981 and 1-986, and 1.99 percent between 1981 and 1991. The

gb percent confidenee intervals for these growth rates are: -0-80% L I.48o/o

< 3.760/0, and 0.g5% z L.gïo/o ¿ 3.L3oÁ. These results are summarized in Table v-

Dr).

The substitution of these growth rates of ineome and air fare into Equation V-

3 indieates that traffie will grow at annual rates of. 2.32 pereent to 1986 and 1.37

percent to i-gg1. That is with income increasing at 2.02 pereent and air fare

inereasing at 1.48 pereent per yearr the growth rate of traffie between 198L and

1986 would be:

d tog T = 2.2266 (2.02) - L.4723 (1.48) = 2.32Vo (v-6)
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ACTUAL AND TREND
PER CAPITA

TABLE V-l

VALUES OF REAL DISPOSABLE INCOME

IN NORTH AMERICA' 1960-1981'

Ineome

Actua1 Predicted
(tszz Dotlars)

Residual Pereentage
Error

1960
1961
1962
1 963
1964
1965
1 966
1967
1968
1969
1970
L97L
r972
197 3

L97 4
1 975
19?6
L977
197 8

197 9
1 980
1981

261,4
2637
2708
2764
29L6
3112
3236
3326
342L
3482
3577
3675
3 809
4036
3965
4016
4L29
4270
4430
4473
4454
4518

2 585
2684
2782
2 880
2978
3076
31 ?5
3273
33?1-
3469
3568
3666
3764
3862
3960
4059
4156
4254
4353
4452
4550
4648

+29
-47
-74

-11_6
-62
+36
+61
+53
+50
+18

+9
+9

+45
+L74

+5

-43
-27
+16
+77
+21,

-96
-1 30

+1.11
-1. 78
-2.73
-4.20
-2.13
+1. 16
+1. 88
+1. 59
+1.46
+0. 37
+0. 25
+0.24
+1.18
+4.31
+0. 13
-1. 07
-0. 65
+0. 37
+L.7 4
+0.41
-2.t6
-2. 88

Souree: Table III-1 and Equation V-1-'
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TABLE V-2

ACTUAL AND TREND VALUES OF AIR FARB TO JAMAICA'

WEST TNDIBS rãóvr NoRTH AMERICA'* 1960-1981.

Year

Air Fare

Actual Predicted
Ggzz Dol-lars)

Residual Percentage
Error

1960
1 961
L962
1963
1964
1965
1 966
L967
1968
1969
197 0

1971
1972
197 3

L97 4
197 5

197 6
L977
197 8

197I
1980
1981

285
296
306
437
297
292
284
277
266
254
25t
246
250
244
227
225
230
234
239
244
25r
258

336. 95
326. 15
315.98
306.44
297.53
289.24
281.60
274.59
268. 20
262.45
257.32
252.83
248.97
245.7 4
243.15
241.r8
239. 85
239. 13
239.06
239.62
240.82
242.63

-51. 95
-30.15
- 9.98

+130.56
- 0.53
+ 2.76
+ 2.40
+ 2.41
- 2.20
- 8.45
- 6.32
- 6.83
+ 1.03
- L.74
-16.15
-16.18
- 9.85
- 5.13
- 0.06
+ 4.38
+10.18
+15.3?

-18.22
-10. 18
- 3.26
+29.75
- 0.18
+ 0.94
+ 0.84
+ 0.87
- 0.83
- 3.33
- 2.52
- 2.78
+ 0.41
- 0.71
- 1.lL
- 7.t9
- 4.28
- 2.L9
- 0.02
+ L.79
+ 4.06
+ 5.96

Souree: Table III-1 and Equation V-2 '

*See explanation in ChaPter III'



rftlltlll

)

Actual

ryt Trend¡lt !r¡t ttt fttt.

,{

"ó

Á.

f..

w
92

Constant
(Le72)

DoIIars
5000

4500

4000

3000

2500

1 960

FIGURE V-l

ACTUAL AND TREND VALUES OF REAL
DISPOSABLE INCOME PER CAPITA

IN NORTH AMERICA
l- 960-1981

t72

Years

3500

r80t76r68 r84t64

Souree: Tab,le V-1.



I
Aetual

Trend

I

Itrtltllltltlrl

,.,,1 :
'à,"Þ

t,o,.-

Y, ñ,,,,
út

tr--_N

93

Constant
(te?2)
Dollars

450

350

300

250

200

1 960

FIGURE V-2

ACTUAL AND TREND VALUES OF AIR
FARE TO JAMAICA' WEST INDIES

FROM NORTH AMERICA
1960-1981.

t72

Years

400

t64 r84r80r76t68

Souree: Table V-2.



94

TABLE V-3

PROJECTED RATES OF GROWTH^ OF REAL DISPOSABLE

INcoME PER cÄ;Iõe ÃÑó n-n^4l AIR FARE' NoRrH

AMERIcAN öniïi'ö fo'lervl elc A' 1 e 81-1 e el'

Annual Pereentage Growth Rate

Estimated 957o Confidence Limits
Variable

Period

1981-86
1981-86

1981-91
1981-91

Income
Fare

Income
Fare

2.02
1.48

1. 93
1. 99

1.34;
-0. 80;

1.60;
0. 85;

2.69
3.76

2.25
3. 13

Source: Calculations made bY the writer'
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1ì.ii*itu,ty,fortheperiodlgSltolggl,therateofgrowthoftrafficwouldbe:
ì1: d tog T = 2.2266 (1.93) - L.4723 (1'99) = t'37o'6

In addition to these estimates, other probable growth rates of traffie ean be

$.iiio*riu"¿ by assuming various combinations of rates of growth of ineome and air fare

.fì:::h ':

l.l inetuded in the g5 percent eonfidence intervals for these two independent variables'

lì::ìì'll :

i:l]j.:.]..Forillustrativepurposes'differentcombinationsofthelimitsoftheratesof
,,li'': ' :^-i,,nâ on¡{ opa ¿lpsiønated as cases A through
fi'i,'gro"tf, of ineome and air fare were derived and are designated as cas

:'.::

.ìr', n in Table V-4'

:':t,' It should be noted that the largest impact (negative or positive) on the growth
.::.: ''
l].,:

:i,, rate of traffie would result from eombining the lower limit of ineome with the

:lr. .

-r.:.i unn", limit of air fare growth rates and viee versa. This is so beeause the growth

ìì 
rates of ineome and traffie are direcily related while the relationship between air

.;.'

,, fare and traffie is inverse. Thus the lowest growth rate of ineome combined with
::ir:
t.: .. ..

'r:': i rwth rate of air fare would generate the lowest growth rate of traffie
the highest gro

:::':::
,,1, (Case A in Table V-4). Similarly, the highest rate for income combined with the

..' r --1a :- er.-^ r.iæhaar nofa of ørowth of traffie (Case
ll lowest rate for air fare would result in the highest rate of growth of

... B).

Byeontrast,Iessofanimpactontrafficgrowthwoutdresultfromthecom-

bination of the two lower timits (Case C) or the two upper limits (Case D) of the

rates of growth of income and air fare; for in these instanees the influenee of these

two variables on traffic growth will tend to be offsetting' The combinations ean be

interpretted in terms of what is likely to happen to traffic growth when the effeet

of low relative inereases (or decline) in real ineome is offset by low (declining) air

fare. Alternatively, they would indicate what the impaet on traffic growth would

be if air fare increases at the high rate while the high growth of ineome is at the

same time serving as an offsetting influence'

As the eases in Table V-4 show, these eombinations yield a range of growth

rates of traffie whose interpretation will beeome more relevant as the growth of
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in"om"andairfaremoveinthedirectionofthelimitsindieated.Forinstanee,the

ir"nd invertigation in this study reveals that both ineome and fare are rising' It

would therefore be relevant to ask what would be the rate of growth of traffie if

thesetwoindependentvariablesweretoinereaseattheirmaximumprojeeted

iates.TheanswertothisquestionisprovidedbyCaseDinthetable.Similarty,if

at some later date the trend in both ineome and fare were simultaneously reversed

the relevant question could be answered by case c' should ineome growth move

towardsitsprojeetedupperlimitwhileairfaresimultaneouslyapproachesits

projected lower limit, the relevant question regarding traffie growth would be

answered bY Case B, and so forth'

Examination of the data reveals that up to Lgl4 the "historieal" (1960-L974)

annual growth rate of all air traffic to Jamaiea was 12'5 pereent' sinee 1974 the

growthoftraffiehasfallentomakethehistorical(1960-1981)rateabout7.9

pereent annually (raute vl-l). This will be called the 'tmodified historieal rate'rt As

the projections from this analysis indieate, and for other reasons whieh are offered

below,neitherthehistoriealnorthemodifiedhistoricalrateistikelytooeeurover

the period eovered by the forecast. Therefore the application of sueh rates to the

years ahead (for exampte by poliey-makers and planners) could be misleading sinee

they appear ineonsistent with important reeent developments (diseussed below) in

the air transPort industrY'

It will be observed (see Table V-5) that at the historieal rate the traffic

volume would be about 60.? pereent higher in 1986 and 283'4 percent higher in 1991

than at the projeeted rates; and even at the modified historieal rate the traffie

volume would be 80.4 percent higher in 1986, and 86.? percent higher in 1991 than

at the projeeted rates. Therefore, such disparities in antieipated traffie volume

suggest that Jamaica eould experienee large I'exeess eapaeityt' in her tourist

faeilities in the future if planning were done at the historieal rate or even at the
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TABLE V-4

PROJECTED RATES OF GROWTH OF AIR TRAFFIC FROM
NORTH AMERTCA TO JAMAICA BASED ON PROJECTED
GROWTH RATES OF REAL DISPOSABLE INCOME AND

REAL AIR FARE, 1981-1991-.

Period Case

Annual Percentage Growth

Income Fare Traffie

1981-86
1981-86
1 981-86
1981-86

1981-91
1 981-91
1 981-91
1981-91

1.34
2. 69
1. 34
2.69

L. 60
2.25
1. 60
2.25

3. 76
-0. 80
-0. 80

3.76

3.13
0. 85
0. 85
3.13

-2.55
7.L7
4.16
0.45

-1. 05
3.76
2.3t
0.40

A
B
C
D

A
B
C
D

Souree:

Note:

Calculations made bY the writer.

The percentage under Ineome and Fare
confidence limits of their projeeted rates
V-3 and text.

are the 95 pereent
of growth; see Table
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TABLE V-5

,*uBå"ff #J8'^",i",füåi{+îr:i?åiÎy"i33K$üll'"o
GROWTH RATES.

DescriPtion
Magnitude
(Pereent)

Growth Rate
Air Traffie

1986 1991
(Number)

Historieala

Modified Historieala

Projeetedb

L2.5

7.90

2.32

1. 37

569197

461963

354244

L025712

67 5639

361 905

Projectedc

Souree:

Notes:

;_r","n, -* by the writer based on data in Tables III-1, and VI-

ï:å;ä;;üã. ánurY'i' in this chaPter'

asee text for exPlanation'

bThi, is the projeeted rate to 1986; see text'

eThis is the projected rate to 1991; see text'
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FIGURE V.3

PREDICTED VOLUME OF AIR TRAFFIC FROM NORTH
AMERICA TO JAMAICA AT SELECTED ANNUAL

GROWTH RATES.
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ed historical rate instead of at the more conservative rates projeeted by this

L.li:

$ov. This is an important policy issue which wilr reeeive more attention later in

t1]i:ì,.,. .. !a1 _^-.. r-.^ 4r, 'ble reasons for the projected

lifrir rtu¿V. Attention will now be turned to some posst

ìú"t growth rates indieated above'

Some Recent Developments

].'.oneimportantreeentdevelopmentintheairtransportindustryistheehang-

ingpatternofunitoperatingeostwhiehwasshownearliertohaveimportantim-

plications for air fares and eonsequently traffie growth' As the evidence indieates

(see Table II-11 and Figure II-2) unit eosts exhibited a downward trend up to 1969'

then started to rise in 1970 and have sinee continued on an upward trend' It is this

upwardtrendineostthatwillhelptodampenthegrowthoftraffie.Themain

contributorstothisreeentlyrisingcostpatternwerediseussedinChapterll.

With respeet to future teehnologieal advanee, the air transport industry faces

eertain constraints whieh also have unfavorable cost implications' Technological

evolution in the industry has so far produced larger and faster aireraft whose eost

charaeteristies have the potential for fare reductions' and eonsequently the

generationoflargervolumesofairtraffieandtourism.Whileteehnologieal

advanee may be expeeted to eontinue into the future' it is not likely to do so at the

same paee as it did during the last two decades and especially during the 1960ts (see

chapter II). PresUmably, the rate of advanee of technologieal innovation will

eontinuetosubsideastheeeonomiesofallthefeasibleconfigurationsofaireraft

sizes and speeds are fully exploited. That is, the economies of seale associated with

larger and faster aireraft wiu reaeh their limit at some point beyond whieh it will

notbeeeonomiealtobuildaircraftoflargersizesandfasterspeeds.

with respect to size, aireraft larger than the present jumbo jets could face

problemsoflowerloadfactors,andgreaterexeesscapaeitythannowprevail.This
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ìiÈ:,rr.

ur¿ preelude the aehievement of maximum eeonomies assoeiated with their large

ìì1,'

ì,,ìru". Another possibre eonstraint on the size of aircraft is the dependenee of

ìùr*rutt manufaeturers and airrines on the eooperation of governments in providing

ir,.:;n* neeessary ground faeilities ineluding airports and the supporting infrastrueture

to reeeive and dispateh larger aireraft and volumes of traffic' unless the

availability of such complementary ground faeilities is assured' development and

use of these aireraft would be seriously hampered even when their potential for

reducing unit eost has been established'

Within the context of greater speeds, the supersonie transport (SST) must be

brought into foeus. Despite its potential to aehieve unit eost of operation

eomparable to those of the jumbo and other subsonie jets, and its great time-saving

ability, there are some uneertainties whieh might forestall further development and

market adoption of this and similar types of aircraft' one sueh uncertainty is

publie reaetion to the sonie boom. Strong negative reaction to this eould restriet

the use of such aircraft to eertain routes (such as trans-oceanic) where the effeet

of the boom on population would be minimized. sueh restricted use will limit the

profitability of producing the aireraft, and might not make its produetion

eeonomieally worthwhile. Further teehnologieal developments could perhaps result

in a reduetion of the sonic boom, but the cost of this must be weighted against the

potential returns that such developments will generate'

Another possible problem is that despite the availability of eapital for jet

financing observed earlier, such eapital eould beeome relatively searee and expen-

sive with inereasing uncertainties about publie aeeeptanee and marketability of

newer aireraft teehnology. Presumably, private sponsorship of this technology is

motivated by its potential profitability. Where such teehnology is government

sponsored, the motivation might be more rrpolitiealr' (example national prestige)'

but even then the eeonomie feasibility of such projects eannot (or should not) be

ignored. The largel capital requirements and the resulting searcity and inereased
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eost of sueh eapital eould eoneeivably forestall future teehnologieal advanee in the

industryr and eonsequently arrest the growth of international air tourism.

: . The strueture of the airline industry also has some implieations for operating

eost and air fares. In examining this strueture it was observed (Chapter IV) that

the bilateral proeess and the related potential for restrietive entry eould result in

some ineffieient airlines operating in the market. Inefficieney manifested in

relatively low produetivity and high operating cost eould motivate these airlines to

oppose fare reduetions or seek higher fares through the industryts rate-making

machinery as they attempt to offset their relatively high eosts. To the extent that

sueh fare negotiations eontribute to downward rigidity in the level of air fares, the

result would be a stunted growth of air traffie'

Other faetors with the potential for a negative impact on traffie growth ean

be identified. Among these are continued high rates of inflation which reduee the

growth of real disposable ineomes in the United States and Canada (the two major

suppliers of tourists to Jamaica). Based on the evidenee given earlier with respeet

to the ineome elastieity of demand for air transport, a reduction in the growth of

real disposable ineome would have a dampening effeet on tourist growth to

Jamaiea.

Within the eontext of inflation one must also consider priee level ehanges in

the host eountry, and the eross-elastieity of demand with respeet to goods and

serviees that are eomplementary to air transportation in the 'reonsumptionrr of a

vaeation. Thus even if inflationary pressure eases in the home eountry sueh that

the growth of real disposable ineome inereases, the demand for air transportation

may not inerease, for this will also be influeneed by the priee of aeeommodation'

food and other goods and serviees in the host eountry. For instanee, exorbitant

priees in the tourist-host countries may dampen the responsiveness of potential

travelers to inereases in their ineomes or to reduetion in air fares, in terms of their

demand for air transportation in particular markets'
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.l Sor" indication of priee level changes in Jamaiea relative to those in the

united states ean be obtained from Table V-6' As those data indicate' the average

ánnual inerease in the priees of eonsumer goods has been more than twiee as fast in

Jamaica as in the United States. Sinee these goods typically aceount for a largez

part of a vacation budget, continued rapid inerease in their prices is likely to have

anegativeimpaetonthefuturegrowthofairtouristtraffictoJamaiea.

with higher air fares and higher prices in Jamaiea, other vacation spots that

are natural (elimatie, seenery, etc.) eompetitors of Jamaiea could conceivably

beeome more attractive to tourists thereby reducing the growth of traffie to

iJu**i"u. Tourists for instance might seek some of the less popular Caribbean

destinations where the tourist industry is not as weII developed (or "eommereial-

ized,,) as in Jamaiea and where more modest tourist facilities (aeeomodation'

serviees,etc.)andrelativelyfewusersofthesefacilitiesmakethedestinationeost

of a vaeation there low in comparison to one in Jamaiea' There is also the

possibility that with higher air fares Jamaiea eould lose some of its potential

visitors to other vacation places with comparable elimate that are aecessible by

relativelylow-costroadtransportation.Forexample,theNorthAmericantourist

whose preferenee is for a Jamaiean vaeation might in the presenee of high air fares

settle for a substitute vacation in Florida, Mexico, or some other central American

eountry that can be reaehed by his automobile'

It is also appropriate to recall the diseussion in chapter IV regarding the

effeets of ttdistanee tapert' on the competitive position of Jamaiea' There' some

evidenee was provided to suggest that the distanee taper with respect to airline

fare structures has resulted in inter-destination competition which has eaused

Jamaiea's share of traffie to the caribbean to be deelining in reeent years' For

details see Tables IV-6 and IV-?'

It is conceivable that there will also be some developments that have some

positive influence on traffie growth. For instanee, the availability of inereased
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TABLE V-6

CHANGES IN THE UNITED STATES AND JAMAICAN
PRICE LEVELS, 1967-1981.

United
States

Consumer
Price
Index

Percent
Change
Over

Previous
Year

Jamaican
Consumer

Priee
Index

Percent
Change
Over

Previous
Year

196?
1968
196I
1970
197L
L972
1973
L97 4
19? 5

197 6

t977
1978
197I
1 980
1 981

100. 0
L04.2
109.8
116. 3
12L.3
L25. 3

133.1
L47 .7
t6L.2
170. 5
L81. 5

195.4
2L7 .4
246.9
272.4

4.2
5.4
5.9
4.3
3.3
6.2

11. 0
9.1
5.8
6.5
7.7

11.3
13. 6
10. 3

100.0
109.4
LT6.2
L27.5
136. 0
t44.0
1?1.6
222.7
264.8
295.5
329.2
450.2
520. 0
612. 6
689.2

9.4
6.2
9.7
6.7
5.9

19.2
29.7
18.9
1.L.2
tt.4
36. 7
15.5
17. 8
12.5

Souree: united states Department of commeree, survey of cuTrent Þuginqsl
d"tiour Issues); National Planning egun@ social
òurvey of Jamaiea (Various Issues).
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ieiswe time rs one sueh possible influenee' That is' people are likely to travel more

oftenandlongeroistaneesiftheyhavemoreleisuretime.Butthispresupposes
.thatincreasedleisureisnotachievedattheexpenseofareductionineonsumers'

fnoneyandrealineomes,forthiswou]dtendtonegatetheeffectofincreased

leisure time on tourist travel'

some positive impaet on growth is also likely to result from airlines' effort to

inerease load faetors through sueh means as advanee purehase and other fare

eoncessions. Although charter and similar flight arrangements have so far not been

a major eontributor to the number of tourist arivals in Jamaiea (see Chapter IV)' it

is eonceivable that with the rising eost of travel on seheduled flights' sueh speeial

arrangements could beeome a more important force in generating traffic to

Jamaica. For example, innovative travel promoters might seek to penetrate that

travel market with the use of "paekage tourst' whieh may substantially reduce the

total eost of a vacation to Jamaiea'

This eould then put sueh a vaeation within the reach of a larger number of

touristsmanyofwhomwouldprobablynothavetraveltedeveniftherisein

seheduled air fares were to eease or be reversed' seheduled airlines may also seek

to modify routes and schedules so as to perform more nonstop serviee whieh wiII

not only appeal to traffic but will help to reduee their operating cost' while these

factors may help to enhanee traffie growth, they are not likely to be of suffieient

impact to completely offset that of rising cost and the other negative traffie

growth factors discussed earlier. Therefore, the net result is tikely to be a deeline

inthegrowthrateofairtrafficasforecastedearlierinthischapter.
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CHAPTER V

NOTES

The industry spent more than $20 billion on new flight equipmen.t during the

ãåãu¿" of ine- 19605, and was estimated to spend nearly $70 biltion -in 
the

1970's. About SO 
-pãreãnt 

more investment was needed to get. a dollar of

,."u"nuu in 1g?0 tnän was the ease in 1960. See International Air Transport

nsã"i"tion (the Airlines'Cost/Revenue Struggle), 9P'4!" P' 15'

See estimates in Chapter trI for a 10-day vacation to an Ameriean tourist'
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The air transport developments and the resulting trends of international tour-

i5¡n growth investigated in Part I have important eeonomie imptieations for the

tourist host eountry. Presumably, that eountry's eoneern with the growth of air

tourism is based on the potential contribution of tourism to that nationrs eeonomy'

It is therefore appropriate to investigate the framework within whieh this economie

potential of tourism ean be determined'

Before undertaking that task (Chapter Vtr), ân investigation will be made of

the change in the nature and magnitude of eeonomie activity that the growth of air

traffic has brought about in the tourist industry of Jamaica' This is done in

ChapterVl.InChapterVtrtheeconomiedevelopmentpotentialoftourismisfirst

examined, then measurement of its eeonomie impaet is investigated' In doing sot a

methodology whieh has been employed by several studies is briefly reviewed and

assessed.Analternativeframeworkisthenpresentedandapplied.



CHAPTER VI

THB IMPACT OF AIR TRANSPORT ON THE

CHARACTER OF JAMAICAN TOURISM

In the preeeding discussion the role of air transportation in the growth of

internationaltourismwasinvestigated.AeeompanyingthisgrowthhavebeenSome

important ehanges in the size and eeonomie nature of the tourist industry in host

eountries like Jamaica. For instanee, the growth of 'fair tourism" has dictated

increased public and private investment in airports, infrastrueture' hotels' and

other tourist-related facilities'

This ehapter will investigate how the growth of frair tourism" has transformed

the eeonomie nature of the Jamaican tourist industry' This ehange will be

examined with respeet to the demand and supply of tourist facilities' For purposes

ofthisanalysistheterm|'touristfacilities''willbeusedasacollectivelabelto

represent the various kinds of facilities at the point of destination' Included are

sueh faeilities as aeeommodation, dining, reereation and transportation' Aeeomo-

dation is no doubt the most important of these and will therefore be the focus of

the analysis. Before undertaking the analysis, it is appropriate to briefly put things

in historical PersPeetive'

Tourism as it exists in Jamaica today, owes much of its nature and magnitude

to the air transport industry. The insular eharaeter of the eountry precludes

international travel by any mode except air or sea, and in recent years the bulk of

tourists to the island use air transportation (See Table VI-l)' As indicated above'

this air traffie growth has ehanged the eeonomie eharacter of tourism sueh that

109
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lìnrr rnourtry now assumes a mueh more aetive eeonomie role in that eountry than it

,Ì,ìlr.,entire volume of tourist traffie to Jamaica. primarily of united states origin
l

(there were also a few British and Freneh vessels that toured the area), these ships

would stay in port for a day or two while their passengers visited the cities and

1i. 
s¡qpped before returning on board for aeeommodation.' Despite its introduetory

ii rolu in acquainting tourists with the area, the eruise ship trade generated relatively
::,]:, ì ..

','i littt" eeonomie activity on the island. However, it ean be said that it did set the

n:

stage for a subsequently expanding tourist industry of much greater eeonomre
ì,.. ì

:': signifieanee'

,. sinee world war II, and especially since the jet revolution of the late 1950ts'

. it has been the air rather than sea traffic that has predominated (Table VI-1),2 and

.. this ehange in traffie has given a new dimension to the eountryrs tourist industry'

ft should be noted here again that although the jet revolution has lost momentum in

Jamaican tourism, having transformed it from predominantly short-stay to long-

stay visitors with the related change in eeonomie impact. The relatively long stay

(see evidenee below) of the air transported tourist eompared to that of his cruise

ship eounterpart dietates the need for expanded tourist faeilities and services on

the island. The eeonomic signifieance of such expansion wilt be investigated later'

Elements of Demand for Tourist Facilities

Three indieators of demand refleet the magnitude of the demand3 for Ja-

maiean tourist faeilities in a tourist industry dominated by air transportation'

These are the number and growth of tourist arrivals, the length of time these

tourists stay, and their associated expenditures. These will be discussed in turn'
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TABLE VI-]-

MODE OF TRAVEL OF TOURISTS ARRIVING
IN JAMAICA, 1956-1981.

Arrivals by Air

Number Percent

Arrivals by Sea

Number Pereent
Year

1956
1957
1 958
1 959
1 960
L 961
L962
1963
1964
1 965
1 966
1 967
196I
1 969
1 970
1 971
L972
197 3
t97 4
1975
197 6
1977
197 8
197 9
1 980
1981

97.2
97 .4
98. 5
98. I
99. 3
99.4
98. I
99.3
99.6
99.6
99.7
99. 5

99.4
99. 7
99. 5
99.6
99. 5
99.4
99.2
99. 5
99.1
99.3
98. I
99. 1
99. 1
98.8

1,489
1,567

985
796
563
456
942
567
389
641
625

1,067
L 1549

833
tr476
1r360
11826
2 r24L
3 1464
1,979
2 1949
2 rL74
3,777
3, 36?
3 1234
4,815

2.8
2.6
1.5
1_. 1

0.7
0.6
L.2
0.7
0.4
0.4
0.3
0.5
0.6
0.3
0.5
0.4
0.5
0.6
0.8
0.5
0.9
0.7
1.1
0.9
0.9
L.2

51 ,876
59,739
64,704
71,530
81,857
75 r5t7
77 ,577
80, 394
96, 869

159,619
208, 870
2t2 r278
256,661
276,929
293,757
338, 625
363,522
371 ,182
429 1523
393, 830
324r757
308,409
339,592
370,782
356,120
406,355

Souree: Annual Report of the Jamaiean Tourist Board (Various Issues);

Travel Statisties-Jamaiea, 19?0' Jamaiea Tourist Board, Kingston'
, N&-

tional Planning Agency, Kingston, Jamaiea, (varrous IssuesJ.
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TableVI-2showsthetotalnumberoftouristsarrivinginJamaieasineethe

tate1950's,theperiodduringwhiehtheuseofjetaircraftbeeamepopular'The

growthofthesearrivalsparallelquiteeloselythegrowthofairtraffietothe

island,forasshownpreviously,nearlyal]ofthosetouriststravelledbyair,(see

Tablevl-l).Thisgrowthoftouristarrivalswhiehiffacilitatedbyairtransporta-

tion has implieations for the demand for tourist faeilities in Jamaiea' sinee these

air transported tourists are primarily long-stay tourists (to ue explained betow)' the

demand for these facilities will increase as tourist amivals inerease' Thus the data

in Table VI-Z are indicative of the inerease in demand| fo' tourist faeilities'

However,inmeasuringandinterpretingthisdemand,thosenumbersalonearenot

sufficientlyilluminating.ThereforeSomeotherdemandindicatorsmustbe

investigated'

oneimportantchangeintheeharaeterofJamaieantourismwhichairtrans-

portation has induced is the length of time a tourist stays on the island' unlike the

',short stay,r (less than 3 days) eruise ship tourist' the typical air transported tourist

is a ,'Iong stay,' (three or more days) visitor' Thus with the growth of air traffie to

Jamaica, the proportion of long stay tourists has been inereasing white that of short

stay tourists has been dectining eorrespondingly (tanle vI-3)'

Theavailabledataindicatethatoverthelastsixyearstheaveragelengthof

stay of tourists to Jamaiea was about 6-8 days.5 This is far in exeess of the one or

twodaysstayeharacteristicoferuiseshipvisitors.Fromtheaveragelengthof

stayoftouristsintheeountryeanbeeomputedthenumberof''touristdays,l|a

measure which supersedes 'tthe total number of touriststr to the eountry as far as

the demand for tourist facilities and general economic impact of tourism are

eoneerned. The concept of ,,tourist days'| takes into aecount both the number of

touristsandthelengthofstay.Forinstanee'onetouriststayingtendayswould

givetentouristdays.ontheotherhand,itwouldtakefiveshortstaytourists
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TABLE VI-2

TOURIST ARRIVALS IN JAMAICA, 1958-1981

Year Number of Arrivals

1 958
1 959
1 960
1 961
L962
196 3
1964
1 965
1 966
1 967
r.96I
196I
197 0
1 971
r972
197 3
L97 4
1 975
L976
L977
1 978
t97 I
198 0
1 981

65, 689
72,326
80,420
75 r97 3
78, 519
80, 961
97 ,258

160,260
209,495
213,345
258,2L0
277 ,762
295 1233
339,985
365, 348
373,423
432 1987
395, 809
327 ,706
31_0, 583
343, 370
374,t49
359,354
411,170

Source: National Planning AgeneY,
(Various Issues).

Eeonomic and Social Survey of Jamaiea,
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ì':" ---^ +^ñ *^rr¡icf rìqrrq- Thus thg inereased

lr.,spending two oays eaeh to produce the same ten tourist days' Thus th

::;...

,,:ì.proportions of long stay tourists indieated earlier suggest that the demand for

-r ¿^,.-"^*¡

suggests'

since the tong stay tourist will require more days (nights) of aeeommodation'

days of serviee, reereation, inland travel and so forth' he generates more eeonomic

acitivitythanhisshort-stayeounterpart.Suchdemandforinstaneewillinduee

investment in hotels, reereational faeilities and infrastructure' some evidenee on

this investment ean be more appropriately diseussed under the supply of tourist

facilities.

closely related to length of stay is tourist expenditure--a third indieator of

the demand for tourist faeilities. That is, eeteris paribus' the longer the stay' the

greater will be these expenditures on aeeommodation' food' reereation and

entertainment, Ioeal travel and so forth' It follows' therefore' that the relatively

IongstayofthetouristwhotravelstoJamaieabyairwillgeneratemuehlarger

touristexpendituresthantheshortstayoftheeruiseshiptourist.

The larger expenditure of the air travelled tourist is not only related to his

longerstay,butalsothenatureofhisdemand,sothatevenonadailybasishis

e;pendituresarestilllikelytobemuchgreaterthanthoseoftheeruiseship

tourist. For instanee, it has been estimated6 th"t aeeommodation and food aeeount

for about ?0 pereent of tourist expenditures in the Caribbean. If the eruise ship

passenger has these needs met on board his vessel (as is likety to be the case)' then

even if his other expenditures (on land) are identical to the non-aeeommodation'

nonfood expenditures of the ttair touristrrt this would mean that he spends only about

$30 for every $100 spent in the host eountry by the air transported tourist' Thus

the eeonomic impaet of the expenditure by the eruise ship tourist would also be

eorresPondinglY low'
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TABLE VI-3

PERCENTAGE DISTRIBUTION OF LONG STAY AND SHORT

srAy TouRISCãnnrvruc IN JAMAIcA' 1945-1980'

Short StaYLong StaY
Year (Percentages)

1945
L946
L947
1 948
1 949
1 950
1951
1952
1 953
1954
1 955
1956
1 95?
1 958
1 959
1 960
1 961
t962
196 3
1964
196 5
1 966
1 967
1 968
1 969
197 0
1 971
1972
197 3
r97 4
197 5
197 6
t977
1 978
197I
1 980

t2
19
25
21,
20
24
26
23
23
32
37
31
36
39
38
35
34
38
40
42
59
62
65
61
63
65
74
76
74
77
68
67
66
69
67
68

88
81
75
79
80
76
74
77
77
68
63
69
64
61
62
65
66
62
60
58
4L
38
35
39
37
óa
26
24
26
23
32
32
34
31
33
32

National Planning Agency, Eeonomie and so-4gl- sulYey-l¡J Jjt4gigg

iv"llî"î r',*,); iravä siáti@t k i19^1*:i*3f i
ionlt, 

-¡t., Toúr i-e De

Souree:

dissertation,

ent Ph.D.
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Table VI-4 shows the amount tourists spent in Jamaica during the period

1960-1980. As the data indicates, tourist expenditures increased at an average

annual rate of about 8.0 percent over this period. When deflated, these expendi-

tures also showed similar rates of change. For instanee, when the figures were

eonverted into constant 1967 dollars, the rate of inerease in tourist expenditures

was 6.2 pereent instead of the 8.0 pereent inerease in eument dollars. It should be

noted that these expenditures have exhibited a pattern of growth? similar to that

of air traffie to Jamaiea over roughly the same period of time.

As the above discussion indicates, air transport has produeed a type of Ja-

maiean tourism that is charaeterized by a relatively rapid growth rate' longer

visitor stay, and greater expenditures than the eruise ship trade which was the

predominant type of tourism in the Caribbean area prior to the advent of jet teeh-

nology in air transportation. As seen, the large numbers of tourists eombined with

their relatively long stay generate large tourist expenditures which refleet the

growth of demand for tourist faeilities in the area.

Given the observation that a longer stay has eharaeterized the ftair touristrt

relative to the "sea tourist," one might be tempted to identify the length of stay at

the point of destination as a determinant of the demand for tourist faeilities there.

However, it ean be argued that the length of stay will targely depend on the priees

of those faeilities, and thus price beeomes the more relevant determinant of

demand. Other determinants include the ineomes of the tourists and the priees of

related goods or serviees-notably the price (cost) of air transportation to Jamaiea.

One might expeet that the lower their prices, the more tourist faeilities will

be demanded, eeteris paribus. For instanee, lower hotel rates might induce some

visitors to demand more aeeommodation (hotel nights) on a given vacation,S and

thus inerease the total amount of these faeilities that they demand over a given

time period. Conversely, a rise in priees would tend to deerease the amount of

these faeilities demanded per unit of time. The more price-conseious tourist who is

Iikely to be a relatively low ineome earner may be expeeted to be more sensitive to
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TABLE VI-4

TOURIST EXPENDITURES IN JAMAICA
1 960-1 98 0

Year Tourist Expenditures
(U. S. $ mitlions)

1 960
1 961
L962
1963
1964
1 965
1966
L967
196I
196I
197 0
197r
r972
197 3
L97 4
197 5

197 6
L977
1978
197I
198 0

40. 3
40.9
36. 7

37.8
43.7
65. 0
78.4
79.8
87. I
93.5
98. 6

1L6.3
138.2
148.3
155. 3
149.7
L23.2
104. 5
t48.2
194.3
186. 5

Souree: National Planning Agency, Eeonomie and Social Survey of Jamaiea
(Various Issues).
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likely to be a relatively low ineome earner may be expeeted to be more sensitive to

such priee changes than tourists in higher ineome groups. Therefore, as the

proportion of relatively low ineome tourists inereases, one might also expeet the

priee elastieity of demand for tourist faeilities to get higner.9

It is fairly well establishedl0 that the demand for foreign travel is ineome

elastie. This suggests that the demand for tourist faeitities is also income elastic

sinee sueh travel will usually necessitate the use of these faeilities whieh eon-

stitute a major part of a vaeation eost. Thus as more and more individuals in the

major tourist generating eountries find that their real personal or family ineomes

inerease, the demand for tourist facilities in foreign countries by these income

earners will also inerease so that at any price more will be demanded.

The rising of ineome and the demand elastieity that aeeompanies it, also have

implications for the ehange in the eeonomie status of the tourists received in

Jamaiea. That is, with the inereasing volume of tourism in the island there is also

a larger pereentage of relatively low income tourists. This reinforees the nature of

the price elastieity of demand diseussed above where it was suggested that this

eategory of tourists is likely to be more responsive to the pricing of tourist

faeilities than its more opulently endowed counterpart, (see footnote 9). Given this

sensitivity to priees, the total revenue from the sale (or hire) of these facilities will

inerease by eharging lower rates thereby luring a greater volume of tourists from

the lower ineome braekets.

The priees of related goods or serviees will also affeet the demand for tourist

faeitities. Foremost among these is the price (eost) of transportation to and from

the plaee of vacation. Tïansportation and destination faeilities (espeeially aecom-

modation) ean be eonsidered eomplements in the tteonsumptionttof a vaeation. Both

are neeessary to make the vaeation possible. Thus the priee of one will affect the

demand for the other. For instanee, a reduetion in air fares between the United
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States and Jamaiea will eeteris paribus inerease the amount of tourist aeeommoda-

tion demanded in Jamaiea. Crude estimatesll *ade by this study produeed nega-

tive eross elasticity coeffieients whieh reflect the eomplementary relationship

between air transportation and aeeomodation indieated above.

Cross elastieity analysis is also relevant in examining the demand for substi-

tute tourist faeilities. For instanee, if the New York-Puerto Rieo air fare, the New

York-Jamaica air fare, tastes, preferenees and other things remain eonstant while

hotel rates in Puerto Rico (r) inerease by a eertain pereentage, one can determine

the relative change in the number of bed/nights demanded in Jamaica (j) during the

relevant time period. On the above assumptions, these faeilities are substitutes if

a rise in (r) leads to a greater quantity of (j) demanded. Jamaiea can then appty

sueh information in subsequent pricing policy to promote or diseourage the demand

for its tourist faeilities depending on the goal sought.

The Supply of Tourist Facilities

The change in nature of Caribbean tourism has dictated eertain changes in

the supply of tourist facilities, and this has implications for the factor eombin-

ations and eosts involved in the produetion of these faeilities. In the days of the

eruise ship trade when little or no aeeommodation was demanded by the short stay

visitors, little investment in tourist faeilities was required. At that time tourist

facilities on the islands eonsisted mainly of small retail outlets whieh were engaged

in the sale of craft and other souvenir-type items. The capital requirements and

related fixed eosts of supplying these items were relatively low.

With the growth of air traffic to the area and the relatively long stay assoei-

ated with this kind of tourist (see diseussion above), the supply of tourist facilities

has ehanged to include an emphasis on aeeommodation. Table VI-5 shows the

growth of tourist aeeommodation in Jamaiea over the relevant period. As these
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data indicate, available aeeommodation increased at an average (geometrie) annual

rate of about 5.2 pereent whieh was somewhat slower than both the rfhistorieal't and

the rrmodified historieal" rates of inerease in air traffie to Jamaiea over the same

period, (see Chapter V).

It is this growth of air traffie (and henee long stay tourists) relative to the

amount of available aeeommodation that stimulated the inereases in aeeommoda-

tion indicated above. For instanee, in 1969 the Jamaiean Tourist Board estimated

that the number of potential tourists turned away for laek of space equalled the

number who visited Jamaiea at that time.l2 By 1976 available aeeommodation had

more than doubled, but it has sinee then been deelining such that by 1980 it was

only 54.9 pereent higher than in 1969 (see Table VI-5 and footnote number 19).

The growth of aeeommodation indieated above represents inereased invest-

ment in these facilities whieh require relatively large amounts of eapital and ean

be indentified with large fixed eosts eompared to the faeilities that eharaeterized

the era of eruise ship dominanee. This suggests a change in the ratio of inputs

(partieularly eapitat and labor) used, and in the fixed-variable eomposition of the

eosts of supplying these faeilities.

It is not surprising that studies have shown that service industries

(whieh include tourism) exhibit a higher labor-capital ratio in produetion (t.39) than

atl other aetivities (1.034), indieating that serviee aetivities are more labor

intensive than other aetivities.lS This differenee in labor intensity is likely to be

amplified in the less developed countries where labor is abundant and capital

relatively searee. However, as the tourist industry in these countries develops and

eaters to visitors from the more advaneed, relatively capital-abundant eountries, a

larger proportion of eapital may eharaeterize the faetor mix in the production of

tourist facilities by the less developed host eountries. Sueh an input mix may, in

the faee of general eapital seareity in these eountries eause their tourist industry
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TABLE VI-5

TOURIST ACCOMMODATION AVAILABLE IN JAMAICA
1 960-1 980

Year Number of Beds

Inerease Over Previous Year

Number Percent

1 960
I 961
7962
1 963
L964
1 965
1 966
L967
196I
1 969
197 0
197t
1972
1 973
t97 4
197 5
L97 6
L977
1 978
L 97I
1 980

6 ,140
6,758
7 ,47L
7,563
7 ,657
7 r94L
8, 250
8, 911
9,616

10, 950
1 3, 6?5
15,690
L7 ,944
19 r897
21,951_
22,250
23 1942
20 ,77 4
17, 880
17 , 186
1 6, 966

618
7r3

92
94

284
309
661
705

1334
2725
20L5
2254
L 953
2054
299

1 692
-31 68
-2894
- 694
- 220

ro. oo
10. 55
7.23
'J..24

3.70
3. 89
8. 01
7. 91

13. 87
24.88
L4.73
14.36
10. 88
10.32

1. 36
1 .36

-1 3. 23
-13.93
- 3.88
- L.23

Souree: National Planning Agency,
Jamaiea (Various Issues).

Eeonomie and Social Survey of
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(despite its serviee eharaeter), to beeome more capital-intensive than the average

for all industries.l4 This has implieations for eapital availability and the

opportunity eost of such capital, (see discussion below and in the next chapter).

The eapital 'tburdenil whieh sueh tourist facilities impose on the eapital-de-

ficient developing eountries is mitigated by the investment of expatriate firms in

these faeilities (Chapter Vtr). Airlines for instanee became involved in supplying

aeeommodation in the Caribbean during the 1960rs by construeting a number of

hotels through their hotel subsidiaries. The opening of a 176-room hotel in Oeho

Rios, Jamaiea by the Hilton International Company is a ease in point. This

eompany, a whoÌly-owned subsidiary of Trans World Airlines also opened hotels in

severa-l other Caribbean islands. The hotel subsidiaries of Pan Ameriean Airways

and British Overseas Airways Corporation similarly involved themselves in these

islands.lS The opening of these hotels was apparently motivated by the airlinest

desire to ensure that the growth of air traffie and henee the demand for air

transportation was not arrested by a laek of aeeomodation at the touristsr

Caribbean destination.

Although sueh foreign investment eases the pressure on eapital in developing

eountries and releases limited domestie eapital for alternative uses whieh may not

attract foreign eapital, these eountries need not be over-generous in the kinds of

ineentives they offer to foreign investors. Aeeompanying sueh eapital from abroad

are other faetors in short supply in the host country (namely skilled labor and

management). In assessing the eeonomie merits of foreign investment to the host

eountry one must therefore consider the extent to whieh payments to all these

imported factors are repatriated to their home eountry. This matter will be

further investigated in the next ehapter.

The ehange in the faetor mix in the direction of more capital-intensive tour-

ist activities also implies a ehange in the distribution of production eosts between
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the fixed and the variable eomponents. While one eannot equate capital with fixed

costs and tabor with variable costs,16 it i, reasonable to suggest that as eapital

intensity inereases relative to labor intensity, the ratio of fixed to variable costs of

produetion also inereases. Fixed eosts have implieations for the prieing policy of

the tourist firm as will be seen later in this ehapter'

It ean be said that a eompetitive supply of tourist faeilities charaeterizes the

Jamaiean tourist market. The market supply is an aggregate of many firms eaeh of

which ean be eonsidered a price taker. For although the number of firms (example

hotels) in any one region of the island (example Port Antonio, Oeho Rios, or

Montego Bay) approximates oligopoly, these regions are elose enough geograph-

ically (and otherwise) for their prices to be eompetitive.l? Further, not only intra-

island, but also inter-island eompetition must be eonsidered, for pricing at any

resort will be influeneed by prieing at proximate and competitive resorts. Having

examined changes in the demand and supply of tourist faeilities, it is appropriate to

analyze the prieing of sueh faeilities.

The Prieing of Tourist Faeilities

Given that the tourist industry is competitive in nature, the priee of tourist

faeilities will be determined by the interaetion of the demand for, and the supply of

these faeilities. Changes in demand and supply should in the absenee of any

artifieial restraints on priees bring about the priee ehanges neeessary to achieve

equilibrium. For instanee, if demand inereases while supply deereases or remains

unehanged, the priee should rise by the amount neeessary to bring demand and

supply into balanee.

The direction and magnitude of the priee change ean be determined for the

different eombinations of ehanges in demand and supply-for example, when

demand deereases and suppty inereases simultaneously. In the ease of Jamaica the
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both demand and suPPlY (rightward

over time.l9 This imPties that the

resulting price change eould be either positive, negative, or zero depending on

whether the inerease in demand is greater than, less than, or equal to the inerease

in supply. Thus if priees are in faet competitively determined' the rise in price of

tourist faeilities (as exemplified by higher hotel"t"'20) suggests that demand has

been inereasing faster than supply in Jamaiea as indieated in the preeeding seetion'

Although demand and supply inerease over time, supply remains relatively

fixed while demand fluetuates in the ttshort runrrt sueh as between winter and sum-

mer. In Jamaiea the demand for tourist facilities reaehes its peak during the

winter months and falls off during the summer, so that despite the long-run price

inereases indicated above, there will be some short-run (seasonal) priee deereases

asdemanddeereasesinthefaeeofunehangingshort-runsupply.

Thefixityofthissupplyandtheearlierobservationlinkingthesefaeilities

with relatively high fixed eosts suggest that the tourist firm will selt (rent) these

faeilities for whatever they will bring provided that the revenue thus derived

exeeeds the variable eost of operation' Thus hotels for instanee' apply off-season

and other diseriminatory prieing sueh as speeial group and individual rates in an

attempt to keep demand for their serviees at relatively high levels, thereby

reducing the amount of seasonal exeess eapaeity that would normally develop with

peak season priees. Less exeess capaeity means lower average total cost' for the

average fixed eost eomponent will deeline as full eapacity is approaehed'

Additionally, there may be some seale eeonomies assoeiated with the average

variable eost of eatering to a larger number of guests as full eapaeity is

approaehed.

It is eoneeivable that off-season prieing eould serve to lower the general level

of prices for some tourist faeilities. For instanee, if lower prices are used to keep
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oeeupaney rate and profitability of hotel operation relatively high during the off-

season, then peak season priees eould be redueed, sinee there would be less pressure

to use high peak season priees to help compensate for low profits or any losses

whieh may be realized during the off-season. In this ease any emphasis on peak

season pricing should be more closely related to the need to use sueh prieing to

ration any searcity of faeilities whieh might develop at that time.

Outlook

The ehanges in Jamaiean tourism that were diseussed in the foregoing see-

tions of this chapter re-introduee the question of the future trend of that eountryts

tourism. It is appropriate to reeall the diseussion in Chapter V eoneerning possible

future developments in air transportation and air traffic. Given the tourist char-

aeter of air traffie to Jamaiea and the elastieity of demand assoeiated with this

pleasure type of traffie (Chapter III), the future growth of Jamaiean tourism will

depend largely on what happens to air fares.

Earlier in this study it was argued that inereases rather than deereases in air

fares will be the pattern in the foreseeable future. Such inereases will dampen the

growth of tourist traffie to Jamaiea, thereby deereasing the demand for Jamaiean

tourist faeilities. This means that (under the eompetitive setting suggested in the

previous seetion) aeeommodation rates for instanee would fall (relatively), and this

could eoneeivably induee a longerctuyzl by those tourists who go to Jamaiea.

Should this happen the total number of tourist-days and henee total tourist

expenditures in Jamaiea over a given period need not deeline despite a slowing

down of the growth rate of tourists to Jamaiea. That is a smaller number of tour-

ists with a larger average length of stay ean generate as much or more e>ipendi-

twes than a larger number with a shorter length of stay.

The other possibility is that inereases in air fares cut deeper into the vaeation

budget and shorten the length of stay despite lower rates at the point of des-



126

tination. With a fall in the growth rate of tourists to Jamaiea and a shorter

average length of stay, a deeline in tourist expenditures and in the level of tourist

aetivity is assured. This is not to imply that such a decline would be necessarily

harmful to the Jamaican eeonomy. This is an issue whieh publie poliey should

resolve as will be seen later in this study.
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CHAPTER Vtr

THE ECONOMIC IMPACT OF TOURISM

In the preceding ehapter it was shown how air transportation has transformed

the nature and magnitude of tourism in Jamaiea. This chapter witl further investi-

gate the eeonomie significance of that ehange. Before turning attention to aetual

measurement of its economic impaet, the potential contribution of international

tourism to eeonomic development will be examined'

The Economie Development Potential of International Tourism

Foreign Exehange and Balanee of Payments

The potential of international tourism to earn foreign exehange and promote

a eountryrs balanee of payments position gives that industry particular appeal in

developing countries like Jamaica. I¡rereased foreign exehange earnings by the less

developed eountry facilitates more rapid capital aeeumulation whieh in turn

enhanees its rate of eeonomic growth. This is so beeause an inerease in foreign

exehange receipts which is furnished by inereased exports sueh as tourism will

make the developing country less dependent on foreign loans and grants, Itsinee

1 :--i:^.
exports are a form of saving."t and therefore a rise in exports implies a rise in

saving. Inereased saving gives rise to eapital aeeumulation whieh promotes eeo-

nomie development.

In prebisch,s2 line of thinking, this is just the type of result that is likely to

emanate from a eountryts emphasis on international tourism. Further, an industry

Iike tourism would exhibit superior performanee over the export of primary

produets in that it would mitigate the secular trend towards the adverse terms of

trade facing the less developed countries. Briefly, Prebiseh's argument is that the

129



130

more eeonomieally advanced eountries have both a relatively low ineome and price

elasticity of demand for the primary produets whieh the less developed countries

traditionally export. On the other hand, the less developed eountries tend to

exhibit relatively high income elasticity of demand for the import of goods

manufaetured by the more developed eeonomies. In consequeneer the less developed

eountries tend to experienee long-run deterioration in their terms of trade with

their more eeonomieally advaneed trading partners.3

Although this argument is plausible, it has not been without cha[enge.4 A

survey of the pros and eons of Prebisch's thesis would earry this diseussion deep

into the realms of international trade which is beyond the seope of this manuseript.

However, if his thesis is interpreted in terms of the need to develop industries

whieh have greater foreign exchange earning potentials than traditional primary

produet industries, then international tourism does become an attraetive alternati

ve. That is, with the demand for tourism by developed countries (sueh as the

United States and Canada) from the less developed eountries (sueh as Jamaiea)

being both ineome and priee elastic,S the terms of trade of the less developed

country would improve as its export of tourism beeomes larger relative to its

export of primary produets.o But a note of eaution should be added. That is, too

mueh optimism and eonsequent overemphasis on rrnewtr export industries might

endanger the optimum allocation of searce resourees in developing eountries.

Tourism seems particularly vulnerable to this danger whieh will be diseussed more

fully later in this studY.

T\rrning now to what evidenee is available on foreign exehange earnings by

developing eeonomies, reference is made to Gray'sz observation' He eautiously

eoneluded on the basis of one year's (1963) data, that the travel industry was not a

particularly impressive earner of net foreign exchange for these eountries. Notable

exceptions were parts of Europe (Greece, Malta, Spain, Ttrkey, and Yugoslavia),
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the Caribbean, and Latin Ameriea (including Mexieo) where net foreign exehange

was observed to show substantial gains'8

some evidence is available on the eontribution that tourism makes to the

balance of payments position of Jamaiea' An examination of that eountryts current

aecount for the last fifteen years reveals that foreign travel has been the largest

positive contributor to that aceount. over those years the contribution of foreign

travel was on the average about 4.? times as large as that of private transfer

paymentsg-the second largest net contributor to that 
"coount.l0

In developing eeonomies like that of Jamaiea, there tends to be persistent

deficits in the eurrent u""ount'll This is largely explained by the faet that pri-

mary products which constitute their major exports are subject to the built-in

rigidities of the international agreements through which they are marketed' while

capital and other manufaetured goods are imported at priees which are always

inereasing.l2 Tourism is therefore attributed a major role in mitigating the defi-

cits of the eurrent aeeount and thus promoting a more favorable balanee of

payments Position.

The relative importanee of international tourism in the balance of payments

of the Jamaiean economy is further exemplified by the information given in Table

Vtr-l. It wiII be observed that on the average (over the years 1966-1980) tourism

aeeounted for 1-5.5 percent of the total reeeipts on the eurrent aeeount' 16'5 per-

cent of the export of goods and serviees, and 26'2 percent of the export of mer-

chandise. Some earlier evideneelS indieates that these pereentages for Jamaiea

are high eompared to many other developing eountries, thereby suggesting that

Jamaiea ranks high on the list of countries for whom international tourism eon-

stitutes a major eredit item on their balanee of payments. Attention should

however be called to the reeent trend in these percentages (Table Vtr-l) which

refleetsthedeelininggrowthoftourismtoJamaicadiseussedearlier.
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TABLE Vtr-1

TOURISM VS. OTHER CREDIT CONTRIBUTORS TO THE
BALANCE OF PAYMENTS OF THE JAMAICAN

ECONOMY, 1966-1980

Receipts from Tourism as a Percentage of:

Year
Total Reeeipts on
Current Aeeount

Exports of
Goods & Services

Exports of
Merchandise

1 966
L967
1 968
1 969
197 0

t97t
t972
197 3
L97 4
1 975
L976
t977
197I
197I
r.980

19. 15
19. 1r_

2L.52
18.51
16. 63
18. r_0

19.41
L7.84
13. 03
1_0. 64
1_0.51

9. 45
11. 97
13.07
t2.83

20.24
20. 15
22.55
L9.44
L7.72
19. 53
2L.35
19.67
13.93
1L.43
11.39
1r.. 03
t2.27
13. 84
13.19

34.34
34.94
39.20
32. 03
27.92
3r..73
35. 68
32.4L
19.7 4
15. 85
16. 64
13. 89
18.31
20.4L
19.38

Souree: Computed from National
Social Survey of Jamaieat
Jamaiea, (Various Issues).

Planning Agency, Economie and
Government PrinterY, Kingstont
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The contribution of international tourism to the balance of payments position

of Jamaica as weII as other devetoping eeonomies would have been greater in the

absenee of leakages on the importation of goods, equipment, and services demanded

by the tourist industry. The major imported items of consumption (and

investment),thepaymentofinterestandprofitsonneededforeigncapital(asfor

hotel construction), and the cost of development programs (advertising and

promotion) abroad, all eonstitute a drain of foreign exhenage earned through inter-

national tourism.

In the ease of Jamaica such a drain aeeounts for import leakages of about 35

pereentl4 of the receipts from international tourism. It is for this reason that net

foreign exchange and net balance of payments effeets should be emphasized' The

optimistie promoter of tourism seems too often inelined to use gross tourist

expenditures when referring to the eeonomie contribution and potentials of this

industry.

Efforts to lower the "import content" of tourism through import substitution

eould enhanee the net foreign exehange earnings and balance of payments position

of these eeonomies. However, the relatively high pereentages indieated above

should not be interpreted to mean that tourism should neeessarily reeeive inereased

emphasis or even as much emphasis as it has been reeeiving' This is a matter for

publie poliey to deeide. That is, poliey should eonsider the opportunity eost of the

resourees alloeated to the generation of sueh foreign exehange earnings, and deeide

whether the benefits to loeal residents would be greater if these resourees were

alloeated to alternative uses. The next chapter diseusses policy issues in greater

details.

Diversification

the eeonomie diversifieation of the

Diversifieation has been frequently
The Potential

developing countrY

contribution of tourism to

also deserves attention.
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prescribed to help promote eeonomie development. Its ease is founded on its

potential ability to stabilize and/or generate ineome. As an ineome stabilizer,

diversifieation spreads eeonomie aetivity over various lines of endeavor so that

adverse eeonomie eireumstanees in any one line may be absorbed or at least miti-

gated by aetivity in the other seetors of the eeonomy. That is, diversifieation

advocates the simple expedient of 'tnot putting all of oners eggs in the same bas-

ket.tt Like other ineome generators, diversifieation ean give rise to new production

thereby activating idle resources (both human and nonhuman) and thus increasing

per capita produetivity.

Diversification that includes some emphasis on tourism has some merit as

both an ineome stabilizer and an income generator. Despite its seasonal eharaeter,

tourism contributes to ineome stability to the extent that it relaxes the dependenee

on any one seetor. This is particularly relevant to the Caribbean area where

tourism has helped to relÍeve the eeonomy of its one-time heavy dependence on a

single erop-sugar whieh has been vulnerable to produetion hazards, large priee

fluctuations, and eompetition from other sourees of sugar production developed

around the world.

In 
.the 

area of ineome generation, tourism stimulates expenditures (visitor,

private business, public, etc.) which have a "multiplier effeet."15 Through these

expenditures tourism draws on the labor foree thereby aetivating idle resourees and

alleviating the ehronie unemployment problem eharacteristic of developing

countries like Jamaiea. In this context must also be seen the potentiaÌ baekward

linkages associated with tourism. That is, other industries in responding to the

demands made on them by tourism tend to inerease their eeonomic aetivity and

thus the amount of employment and ineome they generate. For instance, agrieul-

ture produeing larger quantities and better quality of food and raw materials, and

industries including eonstruction, manufacturing, furniture, and handicraft may all

develop with the tourist trade. Some indieation of these backward linkages and the
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overall employment contribution of tourism to the Jamaiean eeonomy is given

below.

Tourism may also be seen as an alternative or supplement to industrialization

which orthodox theory advoeates as an eeonomie development strategy. While

industrialization helps to stabilize and generate ineome and employment, tourism

may go one step further by providing badly needed foreign exchange whieh other

industries are less capable of earning. This seems particularly likely if the produets

of industrialization are mainly for domestic consumption, and have little or no

ability to substitute imported goods. The foreign exchange earned by internationat

tourism can be used to acquire the eapital goods neeessary to speed up the

development proeess.

Too great an emphasis on tourism could however defeat the goal of economie

diversification whieh tourism is intended to foster. That is, sueh an emphasis would

merely shift the eeonomy's dependenee unto this industry instead of helping to

distribute the risk over alternative economie endeavors. Thus in order to be effec-

tive as a means of diversifieation, tourism should supplement rather than replaee

other industries. Moreover, despite its potential as an alternative whieh helps to

diversify the eeonomy, tourism would be receiving unwarranted emphasis if

opportunity eosts suggest that there are superior alternatives to whieh sueh

emphasis should be direeted.

Employment

Given the service-oriented eharaeter of tourism and the ehronieally high rate

of unemployrn"ntl6 in Jamaiea, it is appropriate to investigate the employment

eontribution of tourism to that eeonomy. Precise determination of the total

amount of employment generated by tourism is a tall order, sinee much of this

employment is indireet. Any estimate of the eontribution of tourism to

employment is therefore questionable.
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Table Vtr-2 shows the number of employees in tourism ås a pereent of the

labor foree. It will be observed that excepting for the four most reeent years, this

pereentage generally tended to increase over most of the period, thereby

suggesting that tourism has beeome more important as an employment generator in

the Jamaieun 
""onorny.l7 

This ean be interpreted as a refleetion of the ehange in

the nature of Jamaican tourism discussed in the preeeding ehapter. That is, with

the growth of air traffic relative to sea traffic, and the longer stay of the air

transported tourist, relatively more employment is generated in the provision of

goods and serviees required by the longer staying tourist.

The employment impact of tourism will be disseminated in the eeonomy in

aeeordanee with the baekward linkages to other industries indicated above. Some

indication of the nature of these backward linkages is given by the pattern of

tourist spending in the Caribbean, (see Table VII-3). As these data indieate, there

is potentially strong backward linkage to the agricultural and eonstruetion

industries given the expenditures on food and aeeommodation.lS Ho*uu"r, in the

ease of Jamaiea these linkages are weakened by the high import eontent of

Jamaiean tourism indieated earlier.

One of the merits elaimedl9 for the baekward linkages assoeiated with

tourism is that these linkages rtare readily adaptable to labor-intensive technology

and are therefore employment-ereating and eapital-saving.rt This raises the related

question of the labor intensiveness of tourism. Advoeates of an expanded tourist

industry seem frequently inelined to impute a highly labor-intensive eharacter to

tourism, thereby suggesting its importanee in labor surplus eeonomies tike Jamaiea.

But such advoeates tend to overlook the eapital required to generate those jobs.

Hotels and the related infrastructure account for a major share of that

eapital requirement. For instanee, it was estimateO20 that it took about $20,000 of

eapital to generate one hotel job in Puerto Rieo. While this capital requirement
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TABLE Vtr-2

ESTIMATED PROPORTION OF THE LABOR FORCE
EMPLOYED IN TOURISM, JAMAICA, 1960-1980.

(1)

Year

(2)

Population

(3)

Labor
Foreeå

(4)

Estimated Numberb
of Employees in

Tourism

(5)

(4) as a
o/o of (3)

1 960
1 961
L962
1 963
1964
1 965
1 966
1967
1968
1969
1 970
1971
L972
1 973
197 4
1 975
197 6
1977
1978
1979
1 980

651,280
653, 360
663, 920
678, 600
704,800
724r 400
743,600
757 ,200
769,200
754r 490
756, 280
?64,560
781 ,400
796, 360
81_0, 000
824,L20
833, 800
843,760
854,920
864,360
875, 1 60

I,2t0
10 , 136
11,209
LL 1346
1l_,034
11 , 910
12,376
13,368
t4r424
t6 r424
20,5L4
23, 535
26,916
29,847
32,928
33, 375
35, 91 3

31,161
26 r820
25 r779
25,449

L r629,200
1 , 633, 400
1, 659, 900
1, 696 r 500
1,762,000
1, 811 r 000
1, 859,000
1 , 893, 000
L, 923, 000
1,863,700
1, 890, 700
1, 911 , 400
1, 953, 500
1 , 990, 900
2,025, 000
2, 060, 300
2,084, 500
2 rtog ,4oo
2r137,300
2,160,900
2 rlg7 ,900

1.4
1.6
L.7
L.7
1.6
1_. 6
r.7
1.8
1.9
2.2
2.7
3.1
3.4
3.7
4.0
4.0
4.3
3.7
3.1
3.0
2.9

Souree: computed from National Planning Ageney, Eeonomie and soeial survey
of Jamaiea (Various Issues), Government er
aAssumed to be 40 pereent of totat population, based on information

given Eeonomie and Soeial Survey of Jamaiea (Various Issues).

bThi, study estimated that about 3 jobs are generated by eaeh hotel
room. This estimate was derived by comparing the number of hotel beds (and
rooms) with the estimated number of employees (direct and indireet) in tourism, as
reported in Eeonoqie and Soeial Survey of Jamaiea (Various Issues). This estimate
is supporteo eeonomy, (see Government of
Trinidad a¡! Tobago, Third Five-Year Plan, 1969-1973, Goveinment Printery, Port-
of-Spain, T?inidad, 1g?-õ. 

-
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TABLE Vtr-3

ESTIMATED DISTRIBUTION OF TOURIST EXPENDITURES
IN THE BASTERN CARIBBEAN

Expenditure Category Percent of Total
Expenditure

Food and Drinks

Aeeommodation

Purchases

Sightseeing

38. 5

31. 5

15. 0

15. 0

100. 0

Source: H. Zinder
Caribbean,

and Assoieates, The Future of Tourism in the Eastern
Washington, l. C
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per employee was no greater than for light industry, the eapital requirement per

additional job in related serviee industries was mueh less than that for the hotel

job. Thus when sueh other serviees as maintenanee work, taxi-driving, catering,

and travel agencies were included, the eapital requirement per job in the tourist

seetor declined by 35 percent to $13,000.21

Another studyzz estimated that it took about $l-0,000 to $15,000 (U. S.) ot

capital to ereate one full-time job in the hotel seetor in the Commonwealth

Caribbean. tnat stuOy then questioned any inference that tourism has speeial

advantage in creating employment, given the relatively capital-intensive infra-

strueture and other related investment required to establish the tourism seetor.

It will be reealled that it was observed (Chapter VI) that as the less developed

eountries expand their tourist industry and eater to a larger proportion of visitors

from the more developed, relatively eapital-abundant eountries, that this eould

eause the tourist industry in these developing eeonomies to be more capital-

intensive than the average of all other industries. While the above evidenee does

not eompletely support that contention, it does suggest that tourism in the less

developed eountries might not be as labor-intensive as is generally assumed. It

further points to the publie poliey question of how effective this searce factor (i.e.,

eapital) is in generating employment, and whether it warrants the foreign exehange

eost that might be neeessary for instance in the importation of equipment and

materials for hotel construction. This matter will reeeive further attention in the

next chapter.

Measuring the Eeonomic Impaet of Tourism

The determination of the contribution of tourism to an eeonomy is not a

simple matter and the results obtained are at best approximations. This is so

beeause the indireet nature of some of the effeets and their wide diffusion through
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the economy make it difficult to sort out the eeonomie impact of tourism. One

approach to these approximations is the use of multiplier analysis whieh is briefly

reviewed below.

In essence, this multiplier analysis is an attempt to determine the ineome

generated by original tourist spending as these dollars move through the eeonomy.

A part of the tourist dollars spent in the host eountry beeomes ineome to some of

that eountryrs residents who in turn spend a part or all of that ineome whieh

beeomes ineome to others who eontinue this chain of spending and respending.

Each sueceeding round of spending generates less ineome due to leakages (imports,

taxes, savings) until ultimately this spending approaehes zero. The sum of these

rounds of spending divided by the original tourist expenditure produees a quotient

whieh is the so-ealled tourist multiplier.

It is appropriate to state the assumptions on whieh sueh multiplier analysis is

based. One important assumption is the existenee of loeal unemployed resourees

whieh ean be readily exploited to satisfy the inereased demand generated by the

sueeessive rounds of spending initiated by the original tourist expenditure. Related

to this is the assumption that the increased demand thus generated does not

produee inflation so that the rise in national ineome attributed to tourist

expenditures is a real inerease. This assumed absenee of inflation is further related

to another assumption, namely, that the impaet of tourist expenditures is non-

regressive in so far as the distribution of ineome within the loeal eeonomy is

eoneerned. The implieations of these assumptions will be diseussed later when a

eritique of the multiplier eoneept will be undertaken.

Various studies have estimated tourist multipliers for the Caribbean and other

regions or eountries of the world. These studies have produeed multipliers ranging

from 0.60 to 8.4 (taUte Vtr-4). Such a wide range ean be explained by differenees in

assumptions relative to different geographie areas, differenees in the kind of data
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TABLE VII-4

ESTIMATED TOURIST MULTIPLIERS FOR DIFFERENT COUNTRIES
DERIVED BY SEPARATE STUDIES

Country or Area Estimated Tourist
Multiplier

Time of
Study

_a
Greeee

Irelanda

Lebanona

Paeific and Far Easta' b

..4
Hawarr

New Hampshirea

Pakistana

Yugoslaviab

Eastern Caribbeanb

Eastern Caribbeanc

Eastern Caribbeand

L.2 - L.4

Á. t

1.2 - 1.4

3.2 - 4.3

0.9 - 1.3

1.6 - 1.7

D.)rJ.r)

8.4

2.3

L.27

0.60 - 0.88

1 964

1 966

1 96?

1 961

196 3

196 2

1 965

1 966

196I

1 970

L97L

Sourees: alnternational Union of
Review of World Tourism

Offieial Travel
1968, p.26.

Organizations, Eeonomie

bH. Zind"r and Associates, The Future of Tourism in the Eastern
Caribbean, a report prepare
International Development, and sponsored by the Regional Develop-
ment Agency, May 1969.

eKari Levitt and lgbal Gulati, trlneome Effeet of Tourist Spending :
Mystification Multiplied : A Critieal Comment on the Zinder Reportril
Social and Eeonomie Studies, Volume 19, No. 3, L970, p. 337.

dJohn Bryden and Mike Faber, ttMultiplying the Tourist Multiplier,'r
Soeial and Eeonomie Studies, Volume 20, No. 1r I97L, p. 69.
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used, and differenees in analytieal apparatus. Mueh eritieism2S h", been direeted

to the methods of analysis whieh has produced sueh relatively large multipliers as

2.3 for the Eastern Caribbean, 2.3-4.3 for the Paeific and Far East, and 8.4 for

Yugoslavia. A brief examination of this analytieal approaeh whieh is exemplified

by the Zinder study24 of the Caribbean is in order.

That study assumed an initial tourist expenditure of $1-,000 being spent on

aecommodation ($315), food and drink ($3S5), purehases ($150) and sightseeing

($150). With the help of flow charts showing a number of transactions, Zinder

estimated the 'ttotal spending" ($2,300) resulting from the $1,000. Dividing this

total spending by the initial tourist expenditure produees a quotient (Z.g) wnien ne

calls the multiplier.

The basie objeetion to this method lies in his transaetions approach to the

derivation of the multiplier. In using this method, Zinder eonfuses totat spending

which is derived from summing a number of transactions, with the addition to

national ineome. For instanee, he apparently regards the $315 initially paid for

aeeommodation by the tourist, as ftineometr whieh is added to his other rounds of

rfineome'r in estimating the total impaet of the initial tourist expenditure. But not

until the hotelier pays this out in sueh forms as wages, salaries, interest, and rent

does it beeome anybody's ineome. Thus an error of double counting is eommitted

when payment by the tourist to the hotelier and the subsequent paying out of this

same amount by the hotelier (as wages, salaries, ete.) are regarded as two separate

rounds in the multiplier process. This introduees an early upward bias in the size of

the multiplier.

What Zinder has really summed up and regarded as addition to national in-

eome ($2,300) is nothing more than the total of dollars changing hands through a

number of transaetions. To obtain a more realistie estimate of the impaet of the

initial tourist expenditure on national ineome, one should add up the suecessive
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incomes received by nationals and not the sueeessive gross receipts as done by

al-rtn¿"r.'5 rh"t is only therrvalue added"26 at eaeh stage of the proeess should be

summed to arrive at the addition to national ineome. It is this sum that should be

divided by the initial tourist expenditure to determine the income multiplier whieh

will necessarily be smaller than Zinderrs rrmuì.tiplier.'¡

Limitations of the Multiplier Coneept

In general, the ineome multiplier as applied to the less developed countries

has fallen into disrepute. Thus it is arguedzT th"t the Keynesian type multiplier is

appropriate for analyzing a dveloped eeonomy with unemployed resources, under

which circumstanees an inerease in aggregate demand will increase income in a

multiplied fashion. This might not be the ease in less developed eeonomies like

that of Jamaiea. There, an inerease in tourist erpenditure for instance may

generate additional demand whieh eannot be satisfied from the short-run supply

potential of the eeonomy despite the relatively high levels of unemployment; for

although labor might be abundant, other produetion factors complementary to labor

might be either searce or unavailable for use. For instanee, the scareity of capital

and the rrimperfecttt ownership and eontrol of land will restriet the employment of

labor and the produetion of loeal goods (and services), so that the increase in aggre-

gate demand whieh is generated by tourist expenditures may result in inflation and

inereased import leakages rather than a rise in domestie output and income.

Related to the above argument is the implieation of the tourist multiplier

impaet for ineome distribution; but before pursuing this matter, the eaveat should

be issued that the ineome distribution arguments offered below should not be

oversold. Professor P. S. Dhruvarajan in eommunieation with this writer has eom-

mented that the host country ean implement poliey to redistribute ineome, and

therefore the burden of redistribution shoutd not be plaeed on the industry. With

that in mind, the arguments presented here would be plausible only in a context of

non-existent or passive publie poliey regarding this matter.

i:iì:

ì

l*{ìr,'ìi:
!\1*::¡l:
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,, In developing eountries like Jamaiea there is a general tendeney for ineome

to be eoneentrated in relatively few hands. That is, in these eountries the top 20

pereent of income reeipients generally reeeive 50 pereent or more of total national

income.28 Inequality of such magnitudes suggests the relevanee of ealling publie

policy attention to this matter. Thus while tourism or any other industry should not

be expected to solve the problem, it eould in the absenee of active or effeetive

ineome distribution poliey contribute to the results indieated below.

When tourism draws more heavily on the large body of unskilled than on the

relatively few skilled *,orkers,29 it wilt tend to have a positive ineome distribution

effeet to the extent that it inereases the earnings and mitigate tne unemployment

problem of those on the lower end of the income seale. If the eonverse were the

ease however, the ineome distribution effeet would likely be negative for analogous

reasoning. Again, there may be some price inflation if the inerease in aggregate

demand eomes from the relatively few skilled earning higher ineomes whieh are not

matehed by a rise in domestie produetion, while the unemployment of unskilled

Iabor remains high.

It might be argued that sueh a negative effeet on the distribution of ineome

(tnat is the tendency towards greater inequatity in ineomes) may tend to limit the

eeonomie impaet of tourism, for it would leave ineome and purehasing power in

fewer (the skilled) hands instead of distributing it to more spenders (the unskilled)

where the impaet may be greater. This argument ineorporates the assumption that

marginal propensity to eonsume tends to fall with rising incorn",30 so that greater

equality in the distribution of ineome will tend to promote a stimulative effeet on

the eeonomy. The assumption that imports tend to rise with ineome further

diseredits a negative ineome distribution effeet, for this impties inereased leakages

on imports, thereby decreasing the multiptier impact.

On the other hand, a ease ean be made for the negative distributive effect

indieated above. When more of the tourist-generated ineome goes to the relatively
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rich than the poor, this might inerease domestie saving by the rieh, and if this

saving is channelled into investment, national ineome will inerease via the multi-

' plier. Thus the ultimate eeonomie impaet of tourism need not be limited (and

might even be enhanced) by an ineome distribution effect which favors the rieh.

Soeial Marginal Productivity

The above eritieisms of the tourst multiplier suggest that some other frame-

work might be more useful for analyzing the impaet of tourism on an eeonomy.

one alternative whieh has appeal is the soeial marginal productivitySl (sivlp) eri-
terion. This eriterion is appealing for a number of reasonr.S2

Firstly, it is a more eomprehensive framework than the "partiail, multiplier

analysis. The SMP permits analysis of the eeonomie potential of the tourist in-
dustry in terms of capital intensity, balanee of payments effeets, the soeial profit-

ability of investment in the industry, the ratio of foreign to domestie investment,

and the ratio of imported to domestie inputs.

Seeondly, the analytieal emphasis on eapital and balanee of payments whieh

the SMP permits makes the applieation of this framework partieularly relevant to
developing eeonomies like that of Jamaiea. That is, in developing economies

eapital and balanee of payments are two factors of vital eoneern.

Thirdly, the SMP framework utilizes the coneepts of soeial eosts and values

and therefore it theoretieally encompasses externalities. This matter of diver-
genees between soeial and private eosts and benefits need particular attention in
developing eeonomies. In the more eeonomieally advanced eountries, resourees are

fairly well alloeated by market forees under relatively eompetitive eonditionr.SS

This alloeation is based largely on the microanalytical criterion of marginal
produetivity whieh measures the produetivity of the last unit of investment in eaeh

seetor from the viewpoint of the firm's profitability.

In the less developed eountries, however, the alloeation of resourees through

the price system is often distorted beeause faetor employment is eharacterized by
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some struetural disequilibrium assoeiated with abundant labor, and searce eapital

and foreign e*ehang".34 Thus faetors may not be paid their shadow priee. For

instanee, if labor is abundant and unemployment eonsequently high (as in Jamaiea)r

the shadow priee of labor (interpreted as its marginal productivity) is likely to be

low and perhaps approaehes zero. This would make the wage rate eorrespondingly

low if labor is to be paid its shadow priee. However, in practiee the payment to

labor is not near a zero wage rate as its opportunity eost would suggest, because of

such institutional faetors as unionization and minimum wage legislation. The wage

rate (market priee of labor) might therefore not be a true refleetion of labor's

scareity and might eonsequently over state the real eost of labor. For these

reasons, social (rather than private) marginal produetivity is the more appropriate

measurement criterion. This criterion will be discussed and applied below.

Following Chenery,SS th" soeial marginal produetivity (SMP) is given by the

following formula:

sMP=(Ð ffi..+ (1),where

SMP measures the average annual inerement in national produet from the

marginal unit of investment. Note that the variables in the equation

(except K) are annual flows.

K

C

B

= soeial value added domestieally. This is defined as the sum of the

increased market value of output and the added value of output due

to external eeonomies, minus the eost of imported materials.

= inerement to capital (investment).

= the total eost of domestie faetors exeluding eapital eost.

= total balanee of payments effeet. This ineludes the effect of the

installation of the investment projeet and of operating the projeet

on balance of payments.
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r = a premium attaehed to foreign exchange earning or saving. When no

premium is attached to foreign eurrency, r equals unity.

From the above formulation the following relationships are defined.
V

-rt- = the rate of eapital turnover or the inverse of eapital intensity (i.e.,

the output/eapital ratio).

the value margin. It is a measure of soeial profitability which is the

value added to net national produet by the investment K.

the balanee of payments effeet whose importanee depends on the

parameter r.

V-C --v--

BT=

The Chenery equation has been modifieOS6 to produce a formulation of the

SMP whieh has partieular relevanee to international tourism. This variant of

Cheneryrs formulation is as fo[owsr3T

4rL\ ft*þÀ ., ,- {\sMP = '(Ktr. ) t 
--/ 

. K, (r-1) (z)

\'"/ \ ' ./
where the subscripts d and i represent domestie and international, respeetivety. Mi

represents imports used directly in Vi. Ineluded in these imports are payments to

foreign-owned faetors (interests, profits, and wages to non-nationals) whieh are

remitted overseas. Therefore, the SMP is multiplied by r, the premium attaehed to

foreign exehange earning or spending. This premium must also be used to diseount

domestic eosts. The second term38 in the equation allows for the inelusion in the

SMP of the premium on foreign eapitat whieh is attraeted into the host eountry. It

is assumed that no sales are made to residents of the host country so that Vd = 0.

From the equation of the soeial marginal product, it will be observed that the

higher the rate of eapital turnover, or eonversely the lower the eapital intensity,

the larger will be the SMP eeteris paribus. Similarly, the higher the value margin

and the higher the premium attaehed to foreign exehange the larger will be the

SI\4P. Further, for a given r, the higher the ratio of foreign to domestie investment

the larger will be the SMP.39 It *iU be noted that differenees in this ratio will not
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affeet the eapital intensity or rate of eapital turnover, but it will affeet the

"additivet' (seeond) term in the equation so that SMP will inerease and deerease

with Kr.

The scareity of eapital in the less developed eountries suggests the need to

emphasize projects whieh have a high rate of eapital turnover or low capital

intensity. Investment in the tourist industry tends to be relatively eapital inten-

sive4O espeeially when supporting infrastruetural development must be undertaken.

But although sueh infrastrueture tends to have a high initial eost, its marginal eost

tends to be relatively low. The eost of infrastrueture is thus redueed by

eoneentrating travel facilities in particular areas of the eountry. Sueh a

coneentration is exemplified in Jamaiea where tourism and related faeilities

flourish along the north eoast of the island.

The availability of foreign capital helps to mitigate the seareity of domestie

eapital in developing eountries. In some eases, sueh foreign capital is restrieted to

partieular uses as in the ease of direet foreign investment into tourism. This,

however, is not a serious limitation if the host government maintains appropriate

eontrol and applies to sueh investment conditions whieh are mutually satisfaetory

to the foreign investors and the host country.

When foreign eapital is available, the eapital intensity of the project measur-

ed in terms of domestie eapital will be relatively low. This permits the host

country to divert attention from the'capital intensity to the value margin or soeial

profitability of the projeet. From the modified SMP equation given above, it is

seen that the cost of foreign eapital (in the form of remittanees abroad) is

contained in the value margin. Therefore this eost will be an important

determinant of the size of the value margin. The poliey implications of this cost

and other determinants of the value margin will be investigated later in this study.

The use of domestie resourees saves on foreign exchange and therefore the eost of



L49

these resourees must be diseounted by the premium attaehed to foreign exchange

savings (or earnings). This enhances the value margin of the project.

The numerical value of the premium (r) attaehed to foreign exehange indi-

eates the importance of the balance of payments effeet of the investment. Values

of r greater than unity indicate a defieit in the eountry's balanee of payments.

Thus larger values of r indieate more severe balanee of payments defieits than

smaller values of r. For most developing eountries the value of r is likely to be

greater than unity sinee these eountries typiealty4l suffer a defieit in their balanee

of payments. For instanee, the Jamaiean eeonomy showed a defieit in its balance

of payments for 14 of the 19 years (Lg62-Lg80).42 Thus for these eountries the

earning or saving of foreign exehange will enhanee the soeial marginal produetivity

of an investment projeet. The relationship between r and the SMP was diseussed

above, and is presented in tabular form later in this seetion.

One limitation of the SMP criterion is the absence of the time element in its

framework. Account should be taken of the construetion time, the gestation period

and the rate of depreciation of the projeet. This requires some present value

diseounting of the projeetrs future yield and eost. But the determination of present

values raises the question of the ehoiee of the discount."t"43 to be employed. The

diseount rate should reflect the shadow priee or the opportunity eost of the

resourees alloeated to the project. This opportunity eost is measured in terms of

the pereentage rate of return that sueh resourees would yield in their best

alternative use. The diseounting of future returns and the balanee of payments

pr"riur44 together will have the effeet of redueing the average produetivity of

long-term projects, and eould therefore help to eliminate some potentially

unprofitable investm ent. 4 5

An Application of the SMP Framework

What follows is an attempt to apply Gray's modifieation (Equation 2) of

Chenery's formulation (Equation 1) of the SMP criterion to tourism in Jamaiea.
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The investment pro¡'eet46 to be evaluated eonsists of a hotel of one hundred rooms

together with the requisite infrastruetural development. The variables in the

equation were estimated as follows:

$6641300 (u. S.) represents the annual sales4T to nonresident tour-

ists. This is approximated by tourist reeeipts (expenditures) attri-

buted to the hotel projeet. It is assumed that the availability and

oecupaney of this hotel are assoeiated with a net addition of visitors

(tourists) rather than a loss of guests to previously existing hotels.

An hotel of 100 rooms should have 361500 room-days available per

year. Assuming a 52 pereent4S oeeupaney rate, this would mean

18,980 room-days sold by this hotel. With an estimated room-day

(visitor day) expenditure of $35 (U. S.),49 the total annual tourist

receipts (expenditures) generated by this hote150 would be $6O4,gOO

(u. s.).

$232,505 was estimated at 35 pereentSl of the tourist expenditures.

$74,733.6 was derived by first taking domestie labor cost (wages and

salaries) as a proxyS2 fo, the eost of domestic faetors (exeluding

capital). This cost amounts to $124,53653 at market prices. With an

assumed shadow wage rate of 60 percentS4 of the market (aetual)

wage the real cost is estimated to be $Z¿,Zg¡.0.

$2,535,000 U. S. This estimate was derived by assuming an invest-

ment cost of $1-51000 (U. S.) per room for a 100 room hotel projeet

($1,500r000), ptus related infrastruetural investment eost of 69

pereent of the direet investment in the hotel ($1,035,000). This

assumption is based on various estimatesSS ranging from $12,000 to

$40,000 (eastern Caribbean $) per room together with related

infrastruetural costs. This K value ean be deeomposed into foreign

capital Ki = $1,90t,250 and domestie eapital K¿ = $OBg,?50.56

V.=I

K=

M.I

cd
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r > 1. This study assumes r values ranging from 1 to 2. This assumption

is based on the earlier diseussion with respeet to the relationship

between the size of r and the eountryts balanee of payments

position. In that diseussion some evidenee was given on the

Jamaican balanee of payments e:perienee. The use of a range of r

values will give some indieation of the sensitivity of the SMP to the

premium attaehed to foreign exehange.

Table Vtr-5 shows that the SMP per unit of investment ranges from 0.14 to

L.06 depending on the value of r. It is seen that the SMP value is relativety low

when the value of r is low, but that it rises relatively rapidly as r inereases. That

is, eeteris paribus, an inerease in r gives rise to a greater than proportionate

inerease in the SMP of investment in Jamaiean tourism.

As indieated earlier, a value of r = 1 assumes no premiurn5? i, attaehed to

foreign exehange earning or saving. Values of r greater than unity indicate the

extent to whieh the domestie eurrency is overvalued and the relative severity of

deficits in the balanee of payments. For instanee, a value of r = L.20 assumes a 20

percent overvaluation of the national eurreney and a relatively minor deficit

problem with the balance of payments. B5r eontrast, a value of r = 2.0 assumes that

the true value of foreign exehange to the eeonomy is twiee the existing rate of

exehange, thereby suggesting relatively severe defieit in the eeonomy's balanee of
.58payments.

The SMP values are ratios of the average annuals9 inerements in national

ineome to a unit of investment. Thus in Table Vtr-5 an SMP value of 0.14 for

instanee indieates that a dollar invested in tourism would eontribute an average of

14 eents per year over the life of the project if the eountry's balanee of payments

position is relatively elose to equilibrium. Similarly, the annual eontribution to

national ineome per dollar of investment would be $L.06 if the country suffers from
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TABLE Vtr-5

SOCIAL MARGINAL PRODUCTIVITY ESTIMATES OF A TOURIST
INVESTMENT PROJECT, JAMAICA, WEST INDIBS

$664, Boo

664, 300

664, 300

664, 300

664, 300

664, 300

Foreign
Capital

Ki

$1, 901, z5o

t,901,250

1, 901,250

1, 901,250

1, 901 , 250

L,90L,250

Domestie
Capital

K.
o

Souree:

$633, 750

633, 750

633, 750

633, 750

633, 750

633, 750

Imports

M.I

Estimates and equations given above.

$232,505

232,505

232,505

232,505

232,505

232,505

Cost of
Domestie
Faetors

cd

$74, 733. 6

7 4,733.6

74,733.6

7 4,733.6

7 4,7 33.6

7 4,7 33 .6

Foreign
Exehange
Premium

r

1. 00

L.20

1_.40

L. 60

1. 80

2.00

Soeial
Marginal
Produet

SMP

0. 14

0. 33

0. 51

0.69

0. 88

1. 06

F¡
c.r¡
Àt
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relatively severe and ehronic deficits in its balanee of payments. Thus on the basis

of these SMP values, a ease for investment in tourism would be made stronger the

more severe the eeonomy's balanee of payments problem.60

The sensitivity of the SMP to r indieated above, suggests that the balanee of

payments effeet is an important determinant of the SMP. However, this does not

necessarily qualify the balanee of payments effeet as the deeiding faetor in

determining investment priorities. The other terms (namely, capital turnover and

value margin) in the SMP equation are also sub-eriteria with whieh public poliey

should be eoneerned in the alloeation of searee resourees to any projeet. Thus from

a poliey viewpoint, some weight should be assigned to eaeh term in the formula

when applying the SMP criterion.

It should be emphasized that the values of the SMP here derived are not de-

finitive but only illustrative of the approximate assessment that ean be made of

investment in tourism. No one of the values ineluded in Table VII-S does by itself

give a complete pieture of how well tourism performs in the eeonomy. Any one of

these values would however be useful in setting up investment priorities and

alloeating searee investment resourees among different industries.6l Fo, instanee,

an SMP value of 1.06 in tourism, L.20 in bauxite, and 0.95 in sugar produetion would

indieate that eeteris paribus, tourism should have priority over sugar but not over

bauxite when resourees are to be alloeated to these industries. That is, all feasible

bauxite projeets should be exploited before a dollar of investment is made in

tourism.

It will be reealled that in the above analysis investment in tourism included

both foreign and domestic capital. The point should be made that from the stand-

point of the host eountry (Jamaiea in this ease), the primary eoneern should be the

opportunity eost of the domestie eomponent of such investment. The opportunity

eost of the foreign capital involved is a matter of eoneern for the foreign investor
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who will decide whether he should invest in tourism or some other industry, and

whether in Jamaiea or some other country.

It should also be noted that although the tourist industry was earlier eharae-

teúzed as being relatively eapital-intensive, eompared to other industries, it is

more attractive to foreign eapital beeause of its direct linkage with foreign

exehange earnings assoeiated with investment in major international hotels and

related tourist faeilities. However, despite the inflow of such foreign capital,

there will still be substantial domestie eapital investment involved in the provision

of related infrastructure and utilities. One might say that sueh domestie

(government) investment is I'indueedil or perhaps even dietated by foreign

investment given the generally responsive attitude and liberal eoneessions extended

by some host governments to foreign investors.

Earlier in this chapter the domestie eapital requirement was estimated at

about 25 pereent of the total investment in hotels. Alternatively stated, every

three dollars of foreign investment in tourism necessitate one dollar of domestie

investment.62 Thus even if all hotels were foreign-owned, the tourist industry

would still make substantial demands on the host eountry's (Jamaiea's) searee

eapital. Moreover, there has been inereased ownership in hotels by the Jamaiean

Government in reeent years. For example, in 1-976 the Government had ttan

interest in 30.3 pereent or 2849 of the total number of hotel rooms.',63 ey f SAf tf,"

Government through National Hote1s and Properties Limited (a wholly owned

subsidiary of the Urban Development Corporation) gained majority interest in 44

pereent of the total hotel rooms in the six major tourist resort areas of the

island.64 Table Vtr-6 provides further details.

These data indicate that domestie investment is gaining prominence in the

Jamaican tourist industry, and therefore the alloeation of domestie eapital to that

industry is on the rise. This trend shoutd be allowed to eontinue only if the eapital
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TABLE VTI-6

GOVERNMENT-OWNED HOTEL CAPACITY,
JAMAICA, WEST INDIES, 1991

Hotel Room
Capacity

Pereent
Owned by
Government

Royal Caribbean Hotel
Hotel Intereontinental Oeho Rios (Americana)
Mallards Beach-Hyatt (Sheraton)
Negril Beaeh Village
Casa Montego Hotel
New Kingstõn Hotela
Rose Hall Holiday Inn
Rose Hall Intereontinental
Runaway Bay Hotel
Montego Beaeh Hotel
Inn on the Beach
Hotel Intercontinental-Kingstonâ
Trelawny Beach CIub

168
357
397
280
729
200 (400)
481
516
155
139

46
111 ( 388)
350

100
100
100
r_0 0

1_0 0
100
100
100
100
L00

92
95
74

Source:

Notes:

National Planning Ageney, Eeonomie and Soeial Surv3y of Jamglea,.
1981, The Government Printe

aNew Kingston Hotel operates 200 rooms although total room eapaeity
is 400. Hotel Intereontinental operates 111 rooms although total room
eapacity is 388.
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thus alloeated to the tourist industry could not be more effieiently employed in

alternative investment projeets. Sueh a determination ean be made with the help

of soeial marginal produetivity analysis.

The Multiplier Revisited

The preeeding diseussion of soeial marginal produetivity suggests that it is a

useful framework for determining investment priorities. However, until sueh

ranking of investment projects is aceomplished, polieymakers and some analysts

will no doubt continue to employ the "populartt though frequently defieient multi-

plier analysis. It might therefore be useful to derive some estimate of the eeo-

nomie impaet of international tourism within that eontext. This will now be at-

tempted with focus on the Jamaiean experience.

The framework employed below is simple and is not free of limitations.

However, beeause it is more comprehensive, it should produee more realistie esti-

mates than the multiplier analysis diseussed earlier; and it should therefore be a

better guide to publie poliey than some other simple teehniques whieh have

produeed exaggerated results of the type eritieized earlier in this chapter. The

following diseussion6S provides more details.

For purposes of this analysis, it is appropriate to begin by reviewing the

simple Keynesian multiptier approach to ineome generation in an open eeonomy.

This ean be represented in symbolie form as follows:

J= X]-ffiI
Y = ineome generated.

X = rrautonomous expenditure.rr

(3)

where

e = marginal propensity to eonsume.

m = marginal import coeffieient.66

Sinee m represents the fraetion of domestic demand whieh is met by imports, it
follows that l-m is the fraetion met from loeal faetors of produetion. The above
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formula should be interpretted to mean that loeal residents reeeive an initial

payment of $X whieh through a chain of spending and re-spending will be multiplied
1 ..

up f_eif_m.¡ times to generate total ineome of $Y.

By eontrast, an expenditure (payment) of $X by tourists visiting an open

eeonomy does not result in initiaL receipts of $X by loeal residents. Of the $X

spent by tourists some will lrimmediately" leak out of the host eountry for imports

required by the tourist industry, md therefore those (leake¿) dollars will not

eonstitute payment to loeal factors of produetion.Gz Thus in determining the total

ineome generated by a given amount of foreign tourist expenditures, that portion

that initially leaks out to satisfy tourist demand must first be subtraeted to find

the remaining portion whieh will be subjeeted to the ehain of spending and re-

spending.

Furthermore, the portion whieh is reeeived by local residents must also be

adjusted for import leakages associated with the demand by the loeal population.

ln symbolie form, the total ineome generated when these adjustments are made is

given by:

t7 _ (l-mt) xt 
@)' l-c (1-m¿)

where the subscripts i and d refer to international (foreign) tourists and domestie

population respeetively, and the other symbols are as previously defined. Note that

the total ineome generated by eaeh dollar of expenditure would be smaller in this

ease than that indieated by Equation (3) beeause the multiplier is smaller. That is,

1-m, 1

i-en-Ç- 4 rãn:m)
Using what data were available, the following erude estimates were derived6S

relative to Jamaica:

ffii = 0.35; ffid = 0.32; e = 0.91.



158

Substituting these estimates into the relevant formula indieated above, a multiplier

va1ueofk=1.71wasobtained;thatis,I.=ffi¡=1.71.Byeontrast,the

multiplier value would be 2.63 without adjustment for the initial leakage of tourist

dollars (expenditures) whieh are not reeeived by local faetors of produetion; that is,

1k = 1:63t'çç¡;y7¡ = 2.63. It is this larger ("unadjusted't) multiplier derived in the

manner indieated above, that would presumably be employed by analysts and

polieymakers who are over-zealous about the expansion of the Jamaiean tourist

industry. The likely eonsequenee is that the eeonomie impact of tourism tends to

be exaggerated.

In Table VII-7 the ineome to Jamaiean nationals generated by tourist expen-

ditures was estimated by employing the multipliers of 1.71 and 2.63 derived above

and designated as f'adjustedrr and ttunadjustedrf respeetively. As these estimates

indieate, the ineome generated is about 54 percent higher with the unadjusted

eompared with the adjusted multiplier. Sueh a disparity in the estimates suggests

the extent to whieh resourees may be over-alloeated to the tourist industry when

poliey decisions are guided by the inflated multiplier. As earlier investigation in

this ehapter indieates, any sueh misalloeation of,resourees ean be prevented or

eorreeted by employing the SMP framework. Publie policy issues based on that

framework will be the foeus of the next ehapter.
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TABLE VII-?

TOURIST MULTIPLIERS AND INCOME GENERATION,
THE JAMAICAN ECONOMY, 1960-1980.

Estimated Ineome Generatedawith

Year

Tourist
Expenditures

Adjustedb
Multiplier

(U. S. $ millions)

Unadjustedb
Multiplier

1 960
1 961
1962
196 3
L964
196 5
1 966
t967
1 968
196I
197 0
L97L
t972
197 3
L97 4
L975
197 6
L977
197 8
1 979
L980

40.3
40.9
36. 7
37. 8
43.7
65.0
78.4
79.8
87. I
93. 5
98. 6

116.3
138.2
r_48.3
155. 3
L49.7
L23.2
104. 5

L48.2
r_94.3
186. 5

68.9
69. I
62. 8
64.6
7 4.7

LLt.2
134. 1

136.5
150.1
159. I
168. 6
r_ 98. I
236.3
253 .6
265.6
256. 0
210.7
L78.7
253.4
332. 3
318. I

106.0
107. 6
96. 5
99.4

114. I
170. I
206.2
209. I
230. I
245.9
259. 3

305. I
363.5
390.0
408.4
393.?
324.0
274.8
389.8
511. 0
490. 5

Souree:

Notes:

Tourist expenditures åre taken from Table VI-4.

aEstimated ineome generated is the produet of tourist expenditures
and the multiplier. It should be noted that the multiplier proeess may
not neeessarily work itself out within the same year the expenditures
are made. Thus although ineome generated is assoeiated with a
partieular yearts expenditures, that ineome may not all be generated
within that same year.

bSee text.
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Hollis B. Chenery, cP. ei!., p. 94.

This was the same size projeet assumed by Bryden in his applieation of soeial
eost-benefit analysis to tourism in the caribbean. see John Bryden, gP,. ei!.

Ideally' the antieipated priees over a period of years should be used instead of
the rreurrentttpriees used in these estimates.

This was the average oceupaney rate of hotels in Jamaica over the years
(1969-1980). See National Planning Ageney, q. eit.

This includes lodging, food, and miscellaneous expenditures at 1g?5 prices.

It is reeognized that there are other determinants of tourist expenditures
than the hotel per se. However, it is assumed that these expenditures are
contingent upon the availability of aeeommodation in this hotel, eeteris
paribus. That is' if the hotel were not built, these visitors and their expen-
ditures would have gone elsewhere.

This is the estimated pereentage of tourist expenditures that leave Jamaiea
through the various forms of leakages. see National Planning Agency, op.
9j!., P. 74.

It is recognized that the inelusion of only labor eost will have the effect of
understating C and overstating the SMP. Ideally an allowance should be made
for rent payment to the land used, if such land has a greater than zero
opportunity eost. However, it will be argued later that sueh rent aeerues to
foreign owners and is therefore ineluded in Mi.

This value was derived by first taking 25 pereent of the total tourist expen-
ditures (reeeipts), then 75 pereent of that figure. These percentages are
based on estimates that wages and salaries take about 25 pereent of tourist
expenditures in the Caribbean, and that about 25oÁ of sueh wages and salaries
are reeeived by expatriates (i.e., ?5 percent received by nationals). The real
eost of ryages and salaries to expatriates is already ineluded in foreign
exehange loss estimated by M, above. For the pereentage estimates em-
ployed here, see Zinder, gP,. 4!., p. 42 and John M. Bryden, 9p. gl!., pp. 12b
and 179.

This is an assumption made for purposes of this study. It is more eonservative
than Brydents shadow wage rate of ?4 pereent (also an assumption -see John
M. Brydenr p!. eit., p. 176). The lower rate assumed here seem prausibre
beeause of someEvidenee (Bryden Chapter 2) tnat the workers in Cãribbean
tourism eome primarily from agrieulture where limited arable land and
relatively large farm families suggest a "lowt' marginal produet of labor.
That is' the marginal produet of the worker in tourism is likely to be quite
low in his alternative oeeupation (agriculture) and similarty the (market)
wages workers reeeive in tourism are likely to be well above the soeial
opportunity eost of labor thus employed.

The eomputation of a shadow wage rate would neeessitate the use of various
assumptions, the estimation of several variables, and some present value
diseounting. The framework within whieh this ean be done and some related
problems are discussed elsewhere. (See for example John M. Bryden, 9p. si!.,
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pp. 86-88 and 175-177). Such an estimate for Jamaiea will not be attempted
by this study, for only an aberrant result is antieipated from the use of the
available data. Instead the earlier assumption with respeet to the shadow
wage rate is employed. It should be noted from teh SMP equation that eeteris
paribus, the lower the shadow wage the larger witl be the value margE-ããil
the SMP of investment.

See John M. Bryden, op. eÉ., Chapters ?, 8 and p. L77.

These figures are based on the assumption that foreign eapital aeeounts for
75 percent and domestie eapital aeeounts for 25 pereent of the $2,535,000
investment. ef. Ibid., p. 179-180.

The premium on foreign exehange can be calculated based on the t'blaektt or
Itfreerr rates, taking into aecount the amounts to be eonverted both at these
rates and the offieial rate of exehange. That is, by assigning some weight to
the amounts exehanged at say the blaek rate and at the offieial rate, there
would be some indieation of the extent to which the shadow priee differs
from the market priee of foreign exehange. For instanee, if the offieial rate
is 4 and the blaek rate is 8, and conversion at the offieial rate is three times
as large as that at the blaek rate, an average of 5 (i.e., 3x4 + LxB - <) would
be a 'rreasonable shadow priee. 

-T- 
- u

4
This priee of 5 relative to the market priee of 4 suggests that the domestic
eurreney is 25 pereent overvalued. Cf. Jan Tinbergen, Development Planning,
MeGray-Hill Book Company, New York, 1967, p. 157.

In developing economies like Jamaiears, depreciation of the domestie eurren-
cy or import restrietions to eorreet their balanee of payments position may
not be desirable options beeause of the potential negative impaet on GNP.
That is, these eeonomies are eharacterized by very low elastieities of both
supply for exports and demand for imports in the short run; a large pereen-
tage of their imports being raw materials and other produeer goods. These
imports (raw materials) usually undergo processing whose value is several
times that of the imports. Therefore poliey that reduees sueh imports would
in turn reduee GNP by the amount of proeessing that would be eliminated.
Cf. Hollis B. Chenery cp. eit., pp. 81-85.

Note that these are in terms of eurrent priees instead of antieipated priees
over the life of the projeet. Furthermore, inasmueh as these returns are to
be reeeived in the future, they should be diseounted to their present value.
That was not attempted here for reasons indieated earlier regarding the
ehoiee of the rreorreet" diseount rate and related problems.

Such investment must be estimated to lead to equilibrium in the balance of
payments over a speeified period of time; Hollis B. Chenery, 9p. 4!., p. 8L.

Ibid., p. 78.

Presumably, some sort of eeonomies of scale is achieved by concentrating
hotels in partieular areas of the country. That is, as more hotels are built in
an area the related infrastructural investment will inerease less than
proportionately; two hotels in teh same area would not require twiee as mueh
infrastructure as one. Thus the ratio of domestie to foreign investment will
tend to fall as more hotels are built.
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National Planning Ageney, Eeonomie and Soeial Survey of Jamaiea, 1976, The
Government Printer, Kingston, Jamaiea, 1,976, p. L47.

National Planning Ageney, Eeonomie and Soeial Survey of Jamaiea, 1_981, p.
L5.2. In 1981 National Ho iis
divestment program rtwhieh offered for lease or sale eight of thirteen
properties in whieh the Government had majority interest and which were
being operated by the eompany." Offer for lease or sale was made to the
private seetor. Ibid.

This diseussion has benefited substantially from Kari Levitt and Igbal Gulati,
eP. 9{.
The marginal import coeffieient is distinguished from the marginal propensity
to import in that the former reeognizes that investment like consumption also
has an import eontent, while the latter implies that only eonsumption has an
import content; Cf. Charles Kennedy, "Keynesian Theory in an Open
Eeonomyrn in Social and Eeonomie Studies, Volume 15, No. 1, 1966, pp. 1-21.

The amount that loeal faetors reeeive ean be estimated as follows:

Foreign eurreney inflows
less

Capital repayments, and remitted profits of foreign enterprise
less

Payments for imported inputs (materials, salaries for expatriate per-
sonnel, sales and marketing costs)

equal
Payments for loeal faetors of produetion plus taxes.

The value for m, is the same estimate used earlier in this chapter; for souree
see section on aþplieation of the SMP framework. The estimate of mJ was
derived by taking the ratio of the annual ehanges in imports to the alnual
ehanges in gross national produet over the period 1971-1981. Similarly, the
estimate of e was derived by comparing total eonsumption expenditure to
gross national product over the same period. Data were obtained from
National Planning Agency, Eeonomie and Soeial Survey of Jamaiea, Various
Annual Editions.
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Having examined a framework for determining the eeonomie impact of

tourism, it is appropriate to investigate the use of that framework as a guide to

publie poliey. Thus using that framework whieh was developed in Part II (Chapter

VII), this part of the study will investigate the measures that publie poliey may take

in order to aehieve the result which is presumed to be poliey's objeetive. It is in

the light of this objeetive, that the publie poliey alternatives with respect to the

projeeted tourism growth trend will be examined. First a detailed investigation of

the relevant policy issues is undertaken; then a summary of these issues is provided

at the end of this seetion of the study.



CHAPTER VIII

SOMB POLICY ISSUES

By comparing the social marginal produetivity in tourism with that of invest-

ment in other projeets, the appropriate amount of priority ean be determined with

respeet to the alloeation of searee domestie resourees to tourism. Assuming that

tourism does qualify for sueh resourees, then publie policy will presumably seek to

maximize the SMP of investment in tourism. In its attempt to inerease the SMP of

invåstment in tourism, Jamaiean publie policy should put partieular emphasis on

maximizing the value margin, for this is the value added to net national product by

the investment. Also, as indieated earlier, relatively little poliey emphasis needs

be put on the capital intensity (or rate of capital turnover) since foreign capitall

eonstitutes the bulk of investment in Jamaiean tourism, so that eapitat intensity

measured in terms of domestic capital is relatively low. Furthermore, in

attempting to inerease the value margin publie policy may at the same time lower

the eapital intensity or raise the rate of capital turnover. That is inereasing the

magnitude of the variable V. in the SMP equation is one of the measures that pubtie

poliey might undertake to inerease the value margin, and an inerease in V, will

eeteris paribgs lower the eapital intensity or raise the rate of turnover of

investment.

Inereasing the Value Margin

As indieated above, one alternative is to try and increase the volume of

international tourists on the assumption that this will inerease tourist expenditures

or receipts from tourists (Vr); Uut this eould give rise to some other problems whieh

are discussed below. Poliey aimed at inereasing tourist volume often inelude more

168



l_ 69

aggressive advertising and promotional aetivities. However, this would be self-

defeating in terms of trying to increase the value margin, if any resulting inerease

in V¡ is more than offset by the related inerease in M, the foreign exehange leakage

involved in promotional expenditures abroad.

Policy'might also attempt to inerease tourist volume and V, through eontrol

of the prices of tourist goods and serviees. It will be reealled from the earlier

diseussion that low prices in the host eountry might help to offset the negative

impaet of rising airline eost and air fares on traffie growth. That is, given the

eomplementarity of destination eosts (i.e., for goods and serviees) and air transport

eost (air fare) in the eonsumption of a vaeation, the growth of air traffie will be

influeneed by the eross-elasticity of demand for air transportation with respe'et to

the priee of the goods and serviees in the host eountry.

Some priee eontrol ean be aehieved through fiseat poliey, for instanee through

the lowering or removal of exeise taxes or other duties. Where sueh tax relief is

applied to luxury items, the policy would tend to make the overall tax structure

regressive. The situation would be exaeerbated where sueh luxuries have a high

import eontent, thereby eontributing to a loss of foreign exchange while at the

same time redueing government revenue from the taxing of these items. Further-

more, any such taxing and prieing polieies would be of only limited effeetiveness in

inereasing tourist volume and tourist expenditures in a particular eountry, sinee

this effeetiveness would be redueed by eompeting tourist exporting eountries

adopting similar polieies.

Other things equal, the larger the volume of tourists the larger the receipts

from tourism, and henee the larger will be Vr. llowever, as indieated above, eer-

tain problems might arise from inereasing tourist volume or tourist density, in that

this inerease may lead to a fall in V.. This argument is based on some evideneez

that in the Caribbean, tourist density (measured by the ratio of tourist arrivals to
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domestie population) is positively eorrelated with the degree of unfriendliness of

natives towards foreign visitors. Thus poliey aimed at inereasing tourist receipts

(Vt) via increasing tourist arrivals would also have the effeet of intensifying hos-

tility towards tourists.

As the degree of unfriendliness inereases, it will tend to impair the quality of

the host eountryrs tourism export, thereby shifting the demand eurve downwards

and lowering the priee.S In consequenee, the total reeeipts from tourism would fall

in the ttlong run.tr Thus in terms of the SMP equation, an inerease in tourism eould

ultimately give rise to a deerease in v, thereby lowering the value margin.

In addition to the problem of hostility towards tourists, publie poliey must

also eoneern itself with another possible souree of impairment of the quality of

tourism. This is the deterioration in the quatity of nonreprodueible resourees whieh

may result for instanee from pollution of the waters and beaehes. Sueh impairment

will reduce the rent that these resourees ean eårn as well as the payments to

cooperating faetors of produetion.

Countries like Jarnaiea whi_eh are exporters of tourism based on elimate,

beaehes and reereation (as opposed to tourism based for instanee on historie sites

or culture) are partieularly vulnerable to the negative impaet of the quality im-

pairment of their tourism. That is, the tourist exports of these eountries are good

substitutes for eaeh other, and therefore the demand for'sueh exports wilt not only

be priee elastic but will also be sensitive to ehanges in the quality of 'rserviee.tt

Given the substitutability among eompeting exporters and the aeeompanying

demand elastieity, the individual countryrs reeeipts from international tourism will

be largely determined by market forees. Thus the ability of domestie poliey to

influence the value margin by eontrolling V. will be restrieted by these market

forees.

Publie policy should explore the possibility of inereasing V, without inereasing

tourist density. This ean be aehieved by exploiting the rent which may aeerue to
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peeuliar features (natural or man-made) of the host eountry.4 For instanee,

tourists who are primarily sun and fun seekers might be lured on tours of historieal

sites, unique geological formations and so forth, thereby inereasing tourist expen-

ditures and henee the reeeipts (Vr) from tourism. Unlike the primary attraetions

(climate, beaehes, ete.) whieh are highly substitutable among competing tourist

exporters, these unique features are ttdifferentiatedtt and less vulnerable to compe-

tition from other attraetions. This affords the host country more diseretion in the

pricing of these attraetions. The absenee of good substitutes for unique attraetions

also means that the demand for them is not very sensitive to price ehanges, so that

the total revenue (tourist reeeipts) from them will increase with inereases in, the

price (charge) to rrsee'r them. Thus cetçr:þ paribus, the value margin witi Oe

enhanced by the host eountryts exploitation of these unique features in addition, or

as a supplement to that eountry's main (i.e., tourist resort) attraction.

Another publie poliey alternative to influeneing the value margin is the

control of the import eontent of that eountryrs tourism. This involves the M,

variable in the SMP equatioí. The high import eontentS of Caribbean tourism

suggests that reduetion in import leakages should be a matter of major eoneern in

polieyts effort to inerease the value margin.

A prime contributor to these leakages is investment incentives and other

eoneessions6 applied to various aspects of the tourist industry. These ineentives

are in most instances motivated by eompetition among tourist exporting eountries

in their attempt to attraet foreign eapital. A relevant question is whether these

ineentives really attraet foreign investment. To the extent that foreign eapital

would have been forthcoming even in the absenee of these ineentives, they (the

incentives) constitutes a eost to the host government.

Any eost ineurred in the use of foreign eapital is represented in the value

margin by imports (M¡). Repatriated tax-free? profits, and the spending or saving
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abroad of wages earned by imported labor8 used in eooperation with foreign eapital

are important eomponents of this cost. Foreign investment typieally gives rise to

foreign ownership of the non-reproducible tourist resourees (land, beaehes) of the

host eountry" This means that the rent aceruing to the owners of those resourees

goes to foreigners instead of to nationals. This situation is exaeerbated when such

rent (disguised as profits) is taken out of the eountry.

The repatriation of profits by foreign investors, and of savings by foreign

workers in the tourist industry are tantamount to imports by the host eountry; and

as sueh they eontribute to a reduetion in the value margin. A further implieationg

of these remittances overseas is that they reduee potential ttdomestictt savings and

thus tend to perpetuate dependenee on foreign eapital, sinee sueh savings aie not

re-invested locally. Continued reliance on foreign eapital neeessitates eontinued

and even more generous ineentives to foreign investors, given the eompetition for

foreign eapital among tourist exporting eountries. This is a potentially vieious

spiral in whieh rfimportsrr get progressively larger and the value margin gets

progressively sm aller.

Paradoxieally, the import leakages whieh publie poliey should seek to plug are

largely of its own making as suggested above. Future policies aimed at redueing

imports and inereasing the value margin should lessen or remove the incentives now

granted to foreign investors" Sueh polieies would restriet the remittanee overseas

of faetor returns earned in the host eountry" For instanee, where the non-

reprodueible resourees are foreign owned, the government of the host eountry ean

eapture the rent earned by these resources through the imposition of a tax on hotel

revenues (room charges) where sueh revenues are assumed to reflect eeonomie

rent. Alternatively, the rent ean be retained in the host eountry by leasing rather

than selling these resources to foreign investors, so that these resourees revert to

the host government after a speeified number of years.l0 Th" repatriation of the
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personal savings of expatriates ean be reduced or eliminated by the training of

nationals to fill the skilled and professional positions in the tourist industry.

Additionally, leakages ean be redueed by the imposition or elevation of import

duties on tourist consumption items, and by the development and promotion of loeal

produets.

The reduetion of ineentives in the form of the more stringent import potieies

indieated above, would tend to eurtail foreign investment in Jamaiea espeeialy if
the eompeting tourist exporting islands of the Caribbean maintain more generous

ineentive polieies. If a lack of foreign investment results in a seareity of tourist

eapaeity (aecommodation and other faeilities) in Jamaiea, this would tend to inhibit

the growth of tourism in this island. However, a lower rate of growth of iourism

may not be ineonsistent with, and may even promote the goals of publie potiey.

That is, a lower rate of tourism growth may enhanee the value margin by increasing

V, as explained below.

The seareity of tourist faeilities that would result from the lack of foreign

investment would eause the priee of the available eapaeity to rise. The higher

priee of faeilities in Jamaica would repel some potential tourists who would seek a

substitute vacation in one of the competing Caribbean islands or elsewhere where

priees are lower. This would tend to lower the tourism density in Jamaiea relative

to that of the eompeting tourist exporting islands. As indieated earlier, the higher

tourism density in the other islands would tend to impair the quality and shift the

demand eurve for their tourism downwards. Analogously, the lower tourism density

in Jamaiea would I'improverr the quality of its tourism relative to that of its

eompetitors and thus shift the demand eurve up*urdr.l1 With unehanged supply, an

upward shift of the demand eurve would raise the total receipts (V¡) from tourism"

This increase in V, together with the deerease in M, associated with the reduction

in foreign investment (see above) would eause the value margin to rise.
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Publie Policy Alternatives Relative to Projeeted Tourism Growth

Earlier in this study a foreeast was made of the growth of tourism to

Jamaica. Given the predieted downward trend, the question arises as to what

publie poliey can do to affect this trend. One alternative would be to aim at

offsetting the trend through sueh measures as inereased fiscal ineentives and more

vigorous promotion. However as indieated earlier, sueh poliey would produee

problems assoeiated with inereased tourism density and foreign exehange leakage.

Further' the strong negative impaet of air transport eost on traffie growth

(diseussed earlier) suggests that domestie poliey will be of limited effectiveness in

offsetting that trend.

Another alternative would be to eneourage the trend; that is, measures would

be taken to reduee the growth rate. Fiseal polieies affeeting the investor-supplier

of tourist facilities as well as the tourist-eonsumer ean be used to help achieve this

result. For instanee, as indicated above, the reduetion or removal of tax and other

incentives to foreign investors would have the effect of restrieting the growth of

these faeilities in Jamaica if more generous ineentives are availabte in neighboring

islands or other resort areas. Exeise taxes on tourist eommodities and serviees will

have the effect of inereasing the prices that tourists pay, thereby redueing the

quantity of these goods and services demanded. At the same time, the availabitity

of substitute resorts in eompeting tourist countries where priees are lower will

eause the demand for Jamaiean tourism to fatl.l2 Arrival and departure taxes

imposed on travelers eould also be manipulated to have the desired negative impaet

on demand.

Polieies aimed at restrieting the growth of tourism are likely to be more

effeetive than those aimed at promoting growth. In the ease of growth restrietion

these policies will directly or indireetly raise priees to tourists. Also the reduction

or removal of incentives, or the introduction of disineentives (example imposition
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of taxes) will reduee profits or generate losses to the produeer (investor) of tourist

goods and serviees. These taxes eould be elevated to whatever level is neeessary to

make competitive (substitute) tourist exporting eountires more attractive to both

investors and eonsumers. The taxes on producers (investors) would shift the supply

eurve of tourist faeilities upwards (leftwards), and the availability of lower-priced

substitutes (at other resorts) would shift the demand eurve downwards (leftwards)

so that the quantity exehanged per unit of time will deerease. What happens to the

equilibrium priee will depend on the relative shifts of the two eurves. Publie poliey

can through the appropriate level of taxation influenee the amount of shifting of

these eurves so that the equilibrium priee inereases with a deerease in quantity. In

effect, policy will determine the total receipts (Vr) from tourism.

In the ease of tourism growth promotion, publie poliey eould analogously try

to make Jamaiea more attractive to both the tourist-eonsumer and the investor-

producer by tax reduetion or removal, or by subsidy. However, in order to achieve

the desired rate of growth, the government might have to keep on ineurring larger

and larger cost of such subsidy" In addition, there witl be inereased import cost in

the form of more vigorous promotion abroad. Unless the objeetive is to maximize

tourism growth Þ{ se, sueh policies would be very eostly to the government and

would benefit non-nationals rather than nationals. Further, poliey's attempt to

promote the growth of tourism through sueh ineentives is likely to be frustrated by

the adoption of similar incentives by eompeting tourism exporting eountries"

Whether the alternative of promoting tourism growth or that of inhibiting it

is pursued, the objective of publie poliey should presumably by the maximization of

the net returns from tourism to the nationals of the host country. As the foregoing

arguments suggest, this objeetive is not neeessarily aehieved by promoting tourism

growth whieh is the policy espoused by Jamaiea and most tourism exporting

eountries. Restricting the growth of tourism is an alternative whieh these

eountries should explore.
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Summary of Poliey Issues

Assuming that on the basis of its social margin productivity tourism ranks

high on the list of investment priorities for Jamaiea, publie poliey should seek to

maximize the value margin of tourism whieh is the value added to net national

produet by investment in tourism. This ean be aehieved in two ways-namety (1)

inereasing international tourist expenditures in Jamaiea or Jamaieafs reeeipts from

tourism and (2) redueing the import leakages assoeiated with Jamaiean tourism.

Ideally these two poliey measures should be eoneomitant and eooperating in

augmenting the value margin, but in practiee they are sometimes conflicting. That

is, steps taken to inerease the receipts from international tourism often confliet

with those intended to reduee import leakages. For example, expensive overseas

advertisement and promotion intended to lure tourists to Jamaiea and hence

inerease tourist expenditures there will also result in a drain of foreign exehange

for those promotional activities.

Inereasing the reeeipts from international tourism ean be aehieved through

polieies designed to inerease the volume of international tourists and their eor-

responding expenditures. Such polieies inelude: (a) more aggressive and effective

advertising and promotional aetivities, (b) some safeguard against esealating do-

mestic prices that tend to drive away visitors, (e) exploiting the rent whieh may

aeerue to seeondary tourist attraetions sueh as peeuliar natural or man-made

features in a eountry whose primary tourist attraetion is elimate.

Import leakages ean be redueed through: (a) tess liberal investment ineen-

tives and other eoneessions to foreigners ineluding the restrietion of the repatri-

ation of profits and wages earned by them in the host country, (b) the training of

nationals to replace foreigners who hold skilled and professional positions in the

tourist industry, (e) tne development and promotion of loeal products to supptant

imported tourist eonsumption items and (d) the imposition or elevation of import

duties on tourist eonsumption goods.
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Relative to the projeeted downward trend in the growth of tourism to

Jamaiea, publie poliey ean attempt to offset this trend through sueh measures as

inereased fiseal ineentives (tax reduction or removal, or subsidy) and more vigorous

promotional aetivity. However, while sueh polieies might promote the growth of

tourism per se, they will not neeessarily enhanee the value margin beeause of the

costs (foreign exehange, impairment of tourist resourees and the quality of tourism)

assoeiated with them.

Another public poliey alternative would be to adopt measures that eneourage

the downward trend in the growth of tourism. For instance, ineentives and

coneessions eould be redueed or removed, taxes of various l<inds inereased or im-

posed, and promotional aetivity redueed. Despite the reduetion in the volume of

tourists that would result from these poliey measures, the eost saving (foreign

exehange, tourism quality restoration or improvement) assoeiated with them would

be offsetting, so that a reduetion in the value margin need not result. In faet the

value margin eould be enehaneed by the saving of foreign exehange coupled with an

improvement in the quality of tourism that maintains tourist receipts at a

relatively high level despite a smaller volume of tourists. This is a poliey

alternative that deserves attention by the poliey-makers.
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CHAPTER VIII

NOTES

In a later discussion it will be argued that foreign investment in tourism is not
neeessarily advantageous to the economy of the host eountry.

John Bryden and Make Faber, gP. g{.

Cf. H. Peter Gray, ttTowards an Eeonomie Analysis of Tourism Polieyrtt in
Soeial and Eeonomie Studies, Volume 2 3, No. 3, September 19?4.

H. Peter Gray, g. eit. (International Travel-International Trade), p. 155.

See earlier evidence with respeet to Jamaiea.

2

3

4.

5.

6. For details of
Brief Surveyrtt

Caribbean ineentives see F. M. Andie,
in Social and Bconomie Studies, Volume 1

trFiseal Ineentives; A
7, No. 1, Mareh 1968.

8.

7. Tax holidays of up to 15 years are granted under the Jamaiea Hotel Incentives
Aet of 1968" See Finaneial Post Magazine Seetion, November 1969, p. 2"

There is some evidenee to indieate that a relatively large share of the earn-
ings in Caribbean tourism acerues to expatriates. For instanee, in 19?L non-
nationals aeeounted for about 30 pereent of the hotel workers in the Cayman
Islands, but these expatriates reeeived about 43 pereent of the total wage and
salary bill of the hotels. See John M. Bryden, gp. gr!", pp. 129-130.

Cf. Ibid., p. 31"9.

10.

11.

L2.

Cf. H. Peter Gray, cp" eit., p. 394.

This would have some offsetting effect on any downward shift of the demand
eurve that may be eaused from the availability of lower-priced substitutes"

As indieated earlier, there would be some offsetting inerease in demand due
to the relative quality improvement that would result from the lower tourism
density. However, if needs be, this inerease could be cheeked by further
price inereases.



CHAPTER IX

SUMMARY AND CONCLUSIONS

Air transport teehnology has had a major impaet on the growth of air traffic

and consequently on both the magnitude and eharaeter of international tourism. In

eonsequenee, some tourist-host countries like Jamaica have experienced major

restrueturing of their tourist industry and have eome to rely on this industry fon

major eontributions to the national eeonomy. These eircumstanees in turn raise

important questions regarding publie poliey support and the objeetive function

which sueh policy presumably seeks to maximize.

With the introduetion of jet teehnology into the air transport industry eame

some important ehanges in aireraft produetivity measured in terms of tonne-kilo-

metres available per hour (TKA/Hr.). The rise in productivity assoeiated with jet

technology is attributed to ehanges in such aireraft eharaeteristies as average

payload capaeity, speed, utilization rates and range. The average size or payload

eapaeity of aireraft measured in tonnes inereased eonstantly over the years, and by

1980 was 22.3 tonnes or approximately 3.6 times larger than it was when jets were

first introduced into service in L958. This was the largest inerease in any of the

dimensions of aircraft productivity investigated by this study. Stage distanee

similarly increased steadily to reaeh an average of 823 kilometres in L980 whieh

was 88.76 percent longer than the average distanee in 1958. Between 1958 and

1"980, the average block speed for the industry inereased by 75.7t pereent from

approximately 350 to 6L5 kilometres per hour, while the utilization rate of aircraft

inereased 5L"2L pereent from an average of. 4.I to 6.2 hours per day"

Inereases in these teehnologieal features of aireraft (partieularly payload

capaeity and speed) translate into inereases in the volume of output per aireraft

1?9
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and per unit of time. Given the size (paytoad capacity) of an aircraft, the higher

the speed the more output (tonne-kilometres available) it can generate per unit of

time. Similarly' for a given speed, the larger the size of aircraft the larger will be

the output per unit of time. It follows, therefore, that as aireraft beeame larger

and faster, productivity (ffe/Hr.) will tend to rise. Such has been the experienee

of the air transport industry with the use of jet teehnology.

Over the seven pre-jet years ending in 195?, industry produetivity inereased

by 43.7 pereent. With the introduetion of jet aireraft into serviee in 1958, pro-

duetivity rapidly inereased sueh that over the next five years (1gb8-1968) its rate

more than doubled (L06.5"/" increase).. Ey 1980 produetivity was about six. times

(586.87o) as large as it was when jet aireraft were first introdueed into servicê.

Despite these productivity gains, the evidenee indieates that the relative

inereases were slower in the most reeent years of the period investigated. When

comparisons were made on the basis of the three deeades involved, it was seen that

between 1950 and 1959 produetivity inereased by 78.8 pereent. However if the two

years (fgSg and 1959) of jet operation were exeluded, that produetivity inerease

would have been only 43.7 pereent. Over the decade of the'rsixtiesrt(1960-1969)

produetivity increased by 133.5 pereent, but for the period L9?0-1979 the inerease

was only 58.8 pereent.

As these data indieate, the deeade of the ttsixtiesrrexperieneed the most rapid

rate of growth of air transport produetivity, a result attributed to the inereasing

momentum during that period of the so-ealled "jet revolution.rt They also indieate

that the decade of the ttseventiesil was one of deelining growth in produetivity and

therefore suggest that the jet revolution has been losing its momentum in more

reeent years. This study observed that most ßZ.tyù of the jet aireraft types in

commereial serviee in 1980 first entered into service during the 1g60rs.

This investigation revealed that the real eost of airline operation exhibited a

consistent inverse relationship with the observed productivity ehanges, while priees
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(air fares) continued to be direetly related to operating cost. The evidenee

indicates that with the tapering off of produetivity inereases in the 19?0's, also

eame a reversal of the earlier downward trend in unit operating cost. The

existenee of the inverse relationship between produetivity and eost was further

eonfirmed by the results of regression analysis in whieh eost was the dependent

variable, and the independent variables were the various dimensions of productiv-

ity.

. With the deceleration of produetivity growth in reeent years have also eome

several other eost-related faetors whieh have eontributed to the reversal of the

downward trend in the real unit cost of operation which characterized the industry

during the decade of the 1960ts. Among those factors are the rising cost of aireraft

fuel, of pollution eontrol and noise abatement, and of wages and salaries in the

industry.

Air transport operating costs have an important determining effect on the

level of air fares. Although the relationship between the two is somewhat distorted

by the industryrs rate-making machinery (lete), the evidence indieates that there

is a direct relationship between the two. The investigation included regression

analysis in whieh the level of air fare was regressed against unit operating eost.

The observed direet relationship between air fare and operating eost suggests that

as the latter eontinues its upward trend, fare inereases rather than decreases are in

the offing

Some downward rigidity in the level of air fares will also continue to eome

from the institutional setting in the international airline industry. With its formal

fixing of the level of priees, the IATA rate-fixing machinery has exhibited cartel-

like eharaeteristics and eonsequently quasi-monopolistie pricing behavior. In so

doing it has tended to promote an artifieally elevated rate strueture eharacteristie

of a monopolistts effort to maximize profit.
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Sueh a pricing policy has had the effeet of proteeting some inefficient ear-

riers, and of forestalling industry rationalization under whieh competitive pressure

would eliminate all but the most effieient earriers charging fares that more truly

refleet the cost of providing the serviee. A 'rrationalizedf' air transport industry

would also require that other artifieiat restraints sueh as bilateral entry restric-

tions be removed from the relevant markets so that partieular airlines are not

proteeted from eompetition. Given the deep entrenehment of the bilateral proeess,

and the related jurisdictional eoneerns of the eountries involved, it is not likely

that such artificial market restraints will ever be completely eliminated. Henee

air fares will continue to be somewhat higher than would be the ease in a- more

eompetitive international environment. ;

Estimates derived by this study indieate that the demand for air transporta-

tion to Jamaiea is both ineome-and priee-elastie with elastieity eoeffieients of

2-226 and !.472 respeetively. Therefore higher fare levels indueed by the upward

movement of operating eost and supported by the industry's institutional prieing

influenee will have a dampening effeet on the growth of international air traffic.

Projections made by this study indieate that this effect will eontinue to

manifest itself into the deeade of the 1990ts. The projected rate of growth of air

traffie to Jamaiea was estimated to be 2"32 percent per year to 1986, and i..B?

percent annually to L99L. By contrast, traffic to Jamaiea grew at an annual rate of

12.5 pereent between 1960 and 1974 which was the period charaeterized by the

most rapid growth of air transport productivity. Sinee 197 4 the growth of traffie

has fallen with the deelining growth rate of produetivity sueh that its annual rate

for the overall period (1960-1981) averaged about ?.g pereent.

The high rates of growth of air traffie indicated above resulted in a ehange of

the charaeter of the Jamaiean tourist industry from one catering to short-stay to

one eatering to primarily long-stay international visitors. This neeessitated some

major restrueturing of the industry involving large investment in tourist aecommo-
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dation and related infrastruetural faeilities. For instanee, available aeeommoda-

tion (number of beds) inereased ?8.3 pereent between 1960 and 1969, but even it

was estimated that twiee as much was needed. Consequently, these faeilities were

doubled over the next five years.

The increased investment in Jamaiean tourist faeilities sinee the jet era

involved relatively large amounts of eapital eompared to the investment in those

faeilities that eharaeterized the era of cruise ship dominanee. This suggests an

important ehange in the ratio of inputs (partieularty eapital and labor) used to

provide these faeilities, and raises questions about the relatively high eapital

intensity of the transformed tourist industry; the scarcity of eapital in a developing

eeonomy like Jamaiears; and the opportunity eost of the eapital allocated to the

tourist industry.

The assessment of the eeonomie impact of tourism has often been faulty.

The frequently used multiplier analysis suffers from a number of limitations which

often elude the unscrupulous investigator. As a eonsequenee, the eontributions of

tourism to the national eeonomy have often been exaggerated. This study offers

the soeial marginal productivity (SMP) framework as being a more appropriate

deviee for analyzing the eeonomie impaet of international tourism on host eoun-

tries like Jamaiea. It is a more eomprehensive framework than the ttpartialtf multi-

plier analysis, and as sueh it permits the analysis of the eeonomie potential of the

tourist industry in terms of a number of variables or subcriteria sueh as eapital

intensity and balanee of payments effeets whieh are of partieular eoneern to

developing economies like that of Jamaiea.

An applieation of the SMP framework by this study demonstrated the impor-

tanee of the balanee of payments effeet on the SMP whieh is the average annual

inerement in national produet from the marginal unit of investment. It revealed

that the SMP value is quite sensitive to the eountryts balanee of payments position,
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and that on the basis of the SMP a ease for investment in tourism would be made

stronger the more severe the eeonomyts baÌanee of payments problem. Similar

applieations of the SMP framework would be a useful approaeh to the setting up of

investment priorities and alloeating scâree resources to tourism and other

industries.

Jamaiean publie poliey has greatly facititated the ehange in nature, and the

expansion of its tourist industry whieh jet aireraft teehnology has brought about.

Government support has eome through sueh forms as infrastruetural development

and the granting of incentives and eoneessions to private investors. However, the

available evidence raises serious doubts about the efficaey of Jamaiean public

poliey that has governed the development of that eountryts tourist industry. There

appears to be no well-defined poliey objective nor criteria for alloeating searee

resourees to that industry other than a desire to keep increasing the number of

tourists, presumably on the assumption that any such inerease must neeessarily be

of eeonomie merit to the host eountry.

There is also an apparent tendency to measure the "benefitsrr of inereased

tourism by the regularly reported and proudly quoted gross tourist reeeipts

(expenditures) whose eeonomie impaet is often magnified by defieient multiplier

analysis which refleets the analystts predietions, vested interests or even honest

errors. Large inereases in tourist traffie and henee tourist receipts wilt be of little

value to the host eountry so long as its tourist industry eontinues to be

eharaeterized by a high import content. lmport leakages oeeur in sueh forms as

goods for direet tourist eonsumption, and repatriated faetor payments including the

rent that aeerues to that eountryrs non-reprodueible resourees whieh are foreign-

owned. Moreover, larger gross tourist reeeipts are not assured by more rapid

growth of tourist traffic, for there is some evidenee to indieate that sueh growth

may impair the quality of the host eountry's tourism thereby lowering its priee. In

eonsequenee, gross tourist receipts may fall despite a larger volume of tourists.
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Thus the higher growth rates of tourism do not guârantee that the net benefit

received by nationars w'r be maximized; and this presumabry is the objective which

pubtic policy should seek' Countries in general' and Jamaics in particular need to

be more aware that an increase in international tourism is not necessarily

advantageous to their economic werl-being, ånd that preoccupation with the growth

of tourism can cause them some costly misalrocation of resources. This awareness

is particularly relevant in the light of the earlier projected decline in the growth of

air traffic to Jamaica'

The apparent preoccupation of Jamaican policymakers with high rates of

growth of tourism suggests that policies to promote this growth are likely to con-

tinue and be intensified in an attempt to offset the probable continued decline in

air traffic. However, such policies are likely to result in larger 'timporttr costs in

the form of advertisement ånd promotional expenditures overseas' and perhaps the

granting of more attractive incentives and concessions of various kinds to

foreigners who benefit from these policies at the expense of Jamaican nationals'

As earrier analysis in this study indicates, restrictive rather than expån-

sionary growth policies might be more relevant in terms of the presumed public

policy objective' Therefore' at a minimum some policy restraint should be exer-

cised until analysis indicates that the resources allocated to the tourist industry

cannot be more efficiently utilized elsewhere in the economy' A relevant question

has to do with the alternatives available to Jamaica should there be a major re-

trenehment of the tourist industry' The answer to this question requires a detailed

comparative study of current and prospective industries in that country' This can

be accomplished within the context of tne SMp framework' A more immediate

concern should be how Jamaica cån cut her costs without losing some of her

benefits from tourism' The foregoing investigation of ways to increase tourist

receiptsandtolowerimportleakagessuggestsoneanswer.

---re
.t

¡



L86

Review of Conelusions

The main conclusions stated in this chapter are summarized in this seetion.

With the introduction of jet teehnology into the air transport industry a major

stimulus was provided to the growth of air traffie to Jamaiea. This eame via

productivity increases and the resulting eost and priee ehanges in the industry. The

demand for air transportation to Jamaiea is priee-elastie, henee the implieations of

these changes for traffie growth. The stimulus indieated above was partieularly

strong during the 1960ts, but has sinee subsided with the jet revolution and the

resulting tapering-off of productivity growth in the 19?0's. The growth of air

traffie similarly peaked then began on its downward trend in the early 197Ots. This

trend is projected to eontinue into the beginning of the deeade of the 1990ts.'

In response to the earlier rapid growth of traffie, Jamaiea undertook a major

restrueturing and expansion of its tourist industry involving investment in aeeomo-

dation and related infrastructural faeilities" ln the meantime the tourist industry

gained prominence in the Jamaiean eeonomy as a eontributor to ineome, employ-

ment and foreign exehange.

Jamaiean publie poliey has been enthusiastieally supportive of this expansion

of the tourist industry. However some of that support seems misguided sinee it is

apparently based on faulty analysis whieh tends to exaggerate the benefits that the

national eeonomy derives from tourism. This study offers soeial marginal

produetivity analysis as being a more appropriate deviee than multiplier analysis

whieh is often used (and abused) for assessing the eeonomie benefits of tourism to

the nationals of host countries like Jamaiea.

With the projeeted deeline in air traffic to Jamaica, her tourist industry could

experienee an inereasing amount of idle eapaeity thereby refleeting a eostly waste

of searee resourees. Coneeivably, this problem eould reach the stage where

another restrueturing of the tourist industry is dietated; that is, where feasible
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some resourees would be withdrawn from the industry thereby resulting in a scaled-

down industry of perhaps diminished eeonomie signifieance. This however would

not neeessarily be adverse to the Jamaiean eeonomy if the decline in tourism

serves to prevent any future misalloeation of resourees to that industry, and helps

to ehannel any resources previously misalloeated to the industry into superior uses"

This is not only a matter for future poliey eonsideration, but one that eurrently

deserves serious attention.

Reeommendations for Further

This author is interested in seeing this study extended partieularly in two

areas, and therefore reeommends that additional researeh effort be devoted to

them. The first is the demand for air transportation to Jamaiea whicÉ was

analyzed in Chapter III. That analysis needs to be expanded to include more, or all

of the variables indieated there. A more eomprehensive analysis would help to

improve the quality of the forecast of traffie growth, thereby eontributing to more

effective planning (publie and private) of the tourist industry.

The seeond area of primary interest, and one that seems to warrant prompt

attention, is a study of investment priorities using the soeial marginal produetivity

framework. This would determine where tourism ranks on the list of alternatives

that may be pursued in terms of the objeetive function that publie poliey presum-

ably seeks to maximize. In so doing, it would provide an answer to the important

question coneerning what the optimum level of Jamaiean tourism should be, and

help to prevent or eorreet any misallocation of resourees to that industry.



APPENDIX A

ANOTHER LOOK AT PRODUCTIVITY

This appendix provides an alternative to the assessment of the produetivity

developments reported in Chapter II of this study. First, it discusses some of the

problems associated with productivity measurement in general; then speeific

limitations with respect to the international air transport industry are addressed.

Against that baekground, estimates of both total and partial faetor produetivity in

air transportation are derived. :

The Measurement of Productivitv

Numerous measures of produetivity expressed as the ratio of output to inputs

have been employed by different studies, but the ones most frequently used fit into

one of two broad eategories - namely, partiat and total produetivity indiees or

ratios. The partial indiees measure for example, output per unit of eapital, or

output per unit of labor, while the total index measures output per unit of eapital

and labor combined. In general, these indiees ean be stated in symbolie form as

follows"

Partial produetivity indiees:

a" Rk = X/X A-1

b. Rn = X/N A-2

Total produetivity index:

R = x/(aK + bN) A-3

Where R is an index of productivity or produetivity ratio; X is output; K and N are

eapital and labor inputs respeetivety; and a and b are some appropriate weights.l

188
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More specific definition of these variables and weights used in this study will be

given below.

The partial measures are useful when the investigation ealls for foeus on the

produetivity of partieular inputs. However, by eomparing output with only one

input at a time, sueh partial indiees do not exptieitly reeognize changes in the other

input(s) whieh might affect the produetivity of the input being investigated. For

instanee, an inerease in the produetivity of labor as it is often measured may be

due to ehanges in the labor/eapital ratio brought about by the substitution of
.)

eapital for labor." Thus attributing inereases in the output/labor ratio to inereased

effieiency of labor is a possible pitfall which should be reeognized; for any sueh

ratio change may to a large extent depend on the quantities of other faetor(s)'used

in cooperation with labor.

It is therefore appropriate to focus on total factor produetivity whieh has

alternatively been referred to as the trresidualtt or as an index of teehnologieal

ehange. It provides a measure of overall productive effieieney whieh is superior to

the effieieney measures suggested by partial productivity indiees" That is, unlike

the partial measures whieh eompare total output with a single input, the measure

of total faetor produetivity relates aggregate output to aggregate inputs.S

The two most frequently used measures of total faetor produetivity are the

arithmetie measure and the geometric index attributed to Kendriek4 and SolowS

respeetiVely. Kendriek's arithmetie index can be defined as:

ft=
x1lxo

^-4a (KrlKo) +b (Nl/No)

where the subseript 1 refers to the eurrent period and the subseript o refers to the

base period; the weights a and b are faetor ineome shares in the base period; and R,

X, K and N are as defined earlier. Solowrs geometrie measure permits the

determination of the relative rate of growth of the productivity index and is based

on the Cobb-Douglas produetion funetion whieh is expressed as:
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x = AKaNb A-b

where a = 1-b. The annual rate of growth of the geometrie index of produetivity

(the scalar A) can be obtained by differentiating the production funetion given in

equation A-5 to get:

dA/A = dx/x -fi'toxlxl + b(dN/N) ] A-6

By eomputing the annual rate of ehange in the Kendrickrs produetivity ratio,

his index ean be made interchangeable with the Solowrs geometrie index. That is,

an equivalent of the rate of change of the sealar A can be derived by modifying

equation A-4 to get:

dAlA= ,==*11*g,, - -1 A-?w-r 
,

Thus given the assumptions6 on whieh these indiees are based, the two measures

provided by equations A-6 and A-? will presumably yield equivalent results.T

Although tiíis study has partieular interest in aircraft (and by implication

eapitatS) produetivity, measures of both total and partial produetivity witl be

derived. The diseussion and analysis will foeus first on total faetor productivity for

whieh the geometric index approaeh deseribed above will be employed. Then some

attention will be given to partial faetor produetivity.

Limitations of this Analysis

Before diseussing the variables that will be employed in this analysis, the

writer wishes to eoncede that the measurement of produetivity derived in this

investigation is severely restrieted. It is a somewhat abbreviated and rather ag-

gregative approaeh in which foeus is put on the industry as a whole instead of on

individual earriers within the airline industry. Further, output is defined in terms

of a single produet, and the famitiar (thougtr often restrietive) diehotomy of inputs

into capital and labor is employed.



191

In more detailed analysis, airline output and input eould be broken down into

several eomponent parts. For example, output could be subdivided into passenger

service (first elass and eeonomy elass), freight and mail. Input could be broken

down into various types of labor (pilots and eopilots, other flight personnel,

maintenanee, administration, ete.); into various types of eapital (aireraft, main-

tenanee, equipment, buildings, ete.); and other inputs sueh as fuel, lighting, heating,

passenger meals and so forth. Sueh breakdown should obviously yield more and

presumably superior information, and is partieularly useful when indicating sourees

of growth. For example, a subdivision of airline inputs that isolates fuel as one

eomponent is appropriate given the ehanges in fuel priees in recent years. 
;

While sueh detailed breakdown is of interest, the present study is more eon-

eerned with deriving some indieator of the relative magnitudes of overall produe-

tivity ehanges rather than the sourees of produetivity growth per se. For this, the

aggregative approaeh adopted here, though imperfeet, will suffiee. A more

detailed procedure demands that study be devoted entirely to airline productivity.

The methodology and the related detailed breakdown of variables that such study

requires, involves a mammoth computational task even for short time periods and

partieular markets or airline carriers.9

Definition of Variables

Whether variables are defined in physieal or value terms, a primary eoneern

should be that they are eonsistently speeified. Ideally, the variables should be

defined in physical terms since the produetion funetion expresses a physical rela-

tionship between inputs and outputs. Physieal measures presuppose homogeneity of

output (as in the case of a single produet industry) and of inputs. The assumption of

homogeneous inputs is obviously questionable as in the ease of labor hours, unless

some provision is made to weight the hours eontributed by the different eategories
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of workers. (See further diseussion of the labor input below). However, even in the

absenee of a weighting process, the homogeneity assumption might not be serious

provided that a eonsistent definition of variables is applied; for any ahanges in the

composition of an input or in the input mix will show up in the annual produetivity

ratios.

Capital

Questions often arise eoneerning the eapital series to use in empirieal anal-

ysis. The measurement of eapital in physieal terms though preferable for produe-

tion funetion type investigation, poses the familiar (and sometimes impossible) task

of aggregation. That is' with nonhomogeneous eapitat units it is often not possible

to find a satsifaetory eommon denominator for expressing physieal eapital. ht

attempting to eireumvent the problem of physieal measurement of eapital

researehers often resort to measuring eapital in value terms; but here again eon-

troversy abounds. The literatuelO is replete with such questions as how the money

value of eapital stock should be assessed and deftated in order to arrive at some

satisfaetory eonstant dollar measure of sueh eapital.

The measurement of eapital is further clouded by controversy regarding the

use of net versus gross capital and the underlying issue of depreeiation. One

problem is that reported depreeiation tends to be influenced by tax laws, and this in

turn tends to eause net eapital to be understated and eonsequently the produetivity
..age' an increase in whieh does not neeessarily eause a reduction or deterioration of

the services provided by that equipment. For example, a machine sueh as an

aireraft whieh gives identieal serviees over its produetive life should have the same

value each year" In the ease of aireraft, depreeiation is more related to

obsoleseenee than to use. Thus a jet that is ten years old provides serviees as good

as when it was n**;11 yet obsoleseenee depreciation will eause its market value to

fall with time. Sueh an aecounting procedure would therefore tend to understate

eapital stoek.
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Even if there were no problems in assessing depreeiation, the use of net

eapital stoek series would still suffer from the timitation that sueh series measure

only the produetive faeilities available and not the extent to whieh these facilities

are used. Such series therefore tend to underestimate the produetivity of

capital.l2 The employment of measures of eapital utilization would shift the foeus

from the stoek of eapital to the flow of eapital whieh should be the more relevant

eoneern in produetion funetion investigation.l 3

Turning now speeifieally to air transportation, attention is ealled to several

mesures of capital that have been employed in empirieal work. Foeussing on the

physieal measurement of eapital, Dhruvarajan and Harrisl4 us"d three measures -
namely, number of aireraft, number of aireraft hours flown and number of aircraft

ton-hours flown. The first two measures are self-explanatory. The third measure

they derived by taking the produet of the sum of the gross take-off weight of eaeh

aireraft type times the number of hours flown by that aireraft type. They

considered this adjustment to aireraft hours flown neeessary to aeeount for sueh

differenees as the size, speed and range of different aircraft types.

Ellison and Stafford also employed measures of physieal capital in their

analysis.lS They used two measures of aireraft stoek - namely, aircraft numbers

and aireraft eapacities. They weighted aireraft numbers by the life expeetaney of

eaeh aircraft type, using survivor eurve information. They eonsidered sueh

adjustment neeessary to aecount for the physieal and productive deteriorationl6

that oecurs with the age of aireraft. For their seeond measure - aireraft

eapaeities, they weighted each aireraft type by its average productive eapaeity

whieh is derived by multiplying average bloek speed by average available pay-

load.l? Caves, Christensen and TrethewaylS 
"rployed 

a value measure of eapital

in their analysis" This measure is total aireraft capital eost whieh they estimated

for eaeh year by taking the produet of the estimated lease payments for each

aireraft type and the number of aireraft.
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Given the eontroversy about the measurement of eapital indieated above, and

the fact that no single measure is eompletely satisfaetory, this study employs four

physieal measures of eapital. The hope is that the use of so many measures will

provide a eheck on the consistency of the results of the analysis. These measures

are similar to the ones used in the studies refemed to above and are definedl9 as

follows:

Kt = Aireraft Hours Flown.

KZ = Aircraft Tonne-Hours Flown. For purposes of this study this is

defined as the produet of aircraft hours flown and average payload

eapaeity2o measured in tonnes.

:KS = Number of Aireraft.

Kq = Aireraft Capaeity, derived as the produet of average payload

eapaeity measured in tonnes and average bloek speed measured in

kilometre - hours.

Labor

For purposes of this study the labor input (X) is measured by total manhours

worked each year in the industry. This measure is somewhat unsatisfaetory in that

these are hours of total personnel without any adjustment for the different

categories of workers that eontributed those hours. For instanee, the hours worked

by pilots and eopilots are counted the same as those worked by eabin attendants"

The problem would be less serious if all skills eategories were ehanging over time

at the same rate so that the ratio of workers (and hours) in tfre different eategories

remains eonstant. This is obviously not the ease as exemplified again by the two

eategories mentioned above; that is, with the advent of larger aireraft the ratio of

pilots and eopilots to eabin attendants has obviously deereased.

trdeally, some weighting proeedure should be employed whereby the hours

might be weighted for example by the wage rate of the different eategories of
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workers. But this introduees another familiar problem - that is the assumption that

wage rates received by different workers are a good indieation of the relative

worth of these workers. Even this imperfect weighting proeedure could not be

followed here beeause of the aggregated charaeter of data available for the

international airline industry. An alternative would be to examine the annual data

for eaeh earrier for thirty years - another infeasible task.

Another related problem is that available reports on the international indus-

try do not provide the number of hours worked by eaeh employee eategory. Sueh

data would be needed to exeeute a weighting proeess. Given the diverse labor

market eharaeteristies in the more than one hundred and forty eountries whose

earriers comprise the international airline industry, it is dangerous to assume that

even intra-eategory all of the industryts workers within that eategory (sueh as

pilots and eopilots) work the same number of hours per day.

Further, the reported data for the international industry do not indieate

whether or not any adjustments were made for work stoppage due to worker

strikes. If no sueh adjustments were made, then labor input would be understated

for those years in whieh strikes did oecur. There are however some mitigating

faetors. First, the impact of a strike is likely to be less severe on the international

than on a national industry, for in the international ease relatively few airlines are

likely to have their total operation suspended. Secondly, the reduetion in labor

input due to strikes will also result in eorresponding reduetion in the eapital input

and the output of the industry so that the resulting produetivity estimates will be

som ewhat self-adjusti ng.

Output

Although the primary interest of this study is traffie growth and henee the

passenger serviee eomponent of output, the industryts output used in this analysis is

measured in tonne-kilometres (instead of seat-kitometres) so as to inelude freight.
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Furthermore' aeeount is taken of the faet that not all of the output produeed is

sold (the unsold part being non-storable and therefore perishable). Henee two

measures of output are employed in this analysis. They are defined as follows:

Xl = Output measured in terms of Tonne-Kilometres Available (tXA).

This is the measure of total output.

XZ = Output measured in terms of Tonne-Kilometres PerformeO (ff p).

This is the measure of that part of output whieh is sold, or the

revenue output.

The differenee between these two measures of output is based on the load

faetor whieh represents the oeeupaney rate of the available eapaeity. Load faetor

therefore relates eapaeity demanded to eapacity produeed. This distinetion is

important within the context of productivity investigation for it provides a basis

for long-term planning by airline management to try and minimize the disparity

between demand and the supply of a perishable output - a disparity whieh has been

charaeterized by surpluses.

WeiEhtinE of Variables2l

The weighting method employed in this analysis involves the use of base year

weights. As a means of combining inputs and outputs, the base period weighting

procedure has merit if the base period is eharacterized by eeonomie stability" In

sueh a ease, the base period weights (priees) are less likely to represent a situation

of short-term disequilibrium where revenues and long-term produetion eosts may

easily diverge. Instead these weights ean be eonsidered indieative of the long run

relative eosts of inputs or of producing outputs.

However, where eeonomic stability is not the ease, the use of fixed (base

year) weights (priees) to combine inputs will cause the movement of the resulting

aggregate input index to be distorted. That is, where the relative importanee of
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inputs changes over time such that their priees do not move together, these shifts

will not be refleeted by the use of fixed weights.

An alternative to the use of fixed weights is the moving weights or index link

method such as is provided by the Divisia index. With this proeedure the weights

are allowed to shift eontinuously thereby reducing the distortion in the aggregative

index while at the same time preserving the quality of the measurement of the

quantity ehange. To derive the pereentage rate of growth in the aggregate index,

the pereentage rates of growth in the eomponent series are weighted by their

eurrent value weights. For example, if A is the aggregate index series and B and C

are the eomponent series, then the percentage rate of growth in A is given Oyr"

1 dA-wl dB+(1-w)1dCÃ ar- Bãr õãî-
where w and (1-w) are the eurrent value weights of B and C respectively. If the

eomponent series are input series these weights would represent the respeetive

shares of these inputs in total eost. If B and C are output series then w and (1-w)

would represent the shares of these outputs in total revenue. The Divisia index A

ean then be caleulated by the following equation,23

Iog A, - log Ar-, - *t*Eo* u. - rog n,-fl+ (l-wt)t *8"* C, - log 
",-r]

where t and t-l are time periods and the weights are averages of the two time

periods; that is:

*t * *t-r. 
, a¡¿ 

(l-wr)**t* (1-w,) + (1-wr_1)

22
In this study output is defined as a single produet, and therefore the weighting

of output was not neeessary. Base year (1950) weights were applied to the inputs -

eapital and labor" For purposes of this analysis, these weights were defined as

laborrs and capitails share of the value of output. For the base year, laborrs share

was estimated to be approximately 40 pereent" This was derived by taking total

labor eost as a pefcent of the total revenue of the industry.
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Despite the earlier observation about the limitations of base year weighting,

the problem is somewhat mitigated in this ease sinee the estimated labor's share

remained fairly stable over the entire study period with the average annual share

also being approximately 40 percent. This estimate is therefore eonsidered a

reasonably representative weight for labor. With labor's share estimated as 40

pereent (i.e. U = 0.40), eapitals share was therefore taken to be 60 percent, (i.e. a

= l-b = 0.60; see Equation A-6).

Results of Analvsis

The results of the analysis of both total and partial faetor produetivity are

presented in terms of six time periods. First, the average annual growth rates of

produetivity for the entire study period 1950-1980 are given. Then to eompare the

pre-jet era with the jet era, the time periods 1950-195724 and 1958-1980 were

isolated. Next eomparisons were made in terms of the developments in the three

deeades, henee the isolation of the periods L950-L959,1960-1969 and 1g?0-19g0.

Total Faetor Produetivitv

By applying Equation A-6 and the different definitions of the variables given

earlier, the analysis of various eombinations of inputs and outputs produeed results

that were generally eonsistent. That is, in general the results showed that total

faetor productivity was lowest in the pre-jet era, peaked during the decade of the

1960's and tended to deeline during the deeade of the 19?0ts.25 However, the

magnitudes of the changes varied among the different eases depending on what

definitions of capitat and output were employed. More speeifie detaits are given

below.

Eight different eases were investigated. Four of these involved available

output - tonne - kilometres availabte (ffiA) and the four measures of capital de-

fined earlier. The other four eases involved revenue output - tonne - kilometres
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performed (TKP) and the same four measures of capital. For eaeh subperiod the

labor input was the same regardless of whieh measures of eapital and output were

used. The next four tables summarize the results of these eight eases.

As the data in these tables indieate, when output is measured in terms of

tonne - kilometres available, the average annual growth rate of total faetor pro-

duetivity varied from a low of 3.95 pereent to a high of ?.gg pereent over the

entire study period 1950 - 1980, depending on whieh measure of eapital was used.

For the pre-jet period 1950 - !957, the range was 1"31 pereent to 4.68 percent; and

for the jet era 1958 - 1980 the range was 4.?5 to 8.99 pereent. During the fastest

growth period 1960 - 1969, total faetor produetivity inereased at annual rates

ranging from 6.39 pereent of 12.67 pereent, and during the sueeeeding ttdecadet'

1970 - 1980' the growth rates deelined to range from 2"60 percent to 5.30 percent.

Similar patterns of produetivity growth were observed when output was

measured by tonne-kilometres performed, excepting that the rates were in general

eorrespondingly lower than those assoeiated with output measured in terms of

tonne-kilometres available. Such results should be expeeted, and reflect the faet

that demand (load faetor) grew more slowly than output eapacity" The notable

exeeption was the period L970 - 1980 for whieh the situation was reversed in every

ease. In addition, productivity aetually inereased during this period over the pre-

vious fast growth deeade of the "sixties'r in two eases (see Tables A,-2 and A-4).

The imptieation is that the growth of output capacity slowed while load

faetor inereased. This is plausible, beeause with the introduetion of larger aireraft,

unused capaeity tend to be initially higher than subsequently when market forees

cause capaeity and demand to be better adjusted to eaeh other. Sueh adjustment is

indicated by ehanges in the load factor which gradually inereased from 46 pereent

in 19?1 to 58 pereent in 1979 (fante e-S). Note that the load faetor dectined to its

lowest level with the introduction into serviee of the wide-bodied jet aircraft

starting with Boeing 747 in 1"969, and followed by the Douglas DC-L0 and Lockhead
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TABLB A-1

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION I,

INTERNATIONAL SCHEDULED AIRLINBS,* ICAO
CoNTRACTING STATES, 1950-1 980.

Growth Rates with Respeet to:

Tonne-Kilometres Available Tonne-Kilom etres Perf orm ed

Period Mean
Standard
Deviation Mean

Standard
Deviation

(Percent)

1 950

1 950

1 958

1 950

1 960

1"970

1 980

1 957

1 980

L 959

1 969

1 980

7. 56

4.65

8.45

6.L7

11.39

5.22

4.8

2.5

5.0

4.2

5.3

1.8

7.r9

4. 31

8.07

5. 85

8.7 4

6. 84

3.8
:
2.9

3.5

4.4

3.0

3 2

Source: Table B-5.

Combination I eonsists of Capital measured by Aircraft Hours and Labor mea-
sured by Manhours.

*Including their domestie operations.



20L

TABLB A-2

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION II,

INTERNATIONAL SCHEDULED AIRLINES,* ICAO
coNTRACTING STATES, t_ 950-1980.

Growth Rates With Respeet To:

Tonne-Kilom etres Available Tonne-Kilometres Perf orm ed

Period Mean
Standard
Deviation Mean

Standard
Deviation

(Percent)

1 950

1 950

1 958

1 950

1 960

1 970

- 1980

- 195?

- 1980

- 1959

- 1969

- 1980

3. 95

1. 31

4.75

2. 88

6.39

2.60

4.0 3.57

L. 00

4.37

2.56

3.74

4.26

3.7

3.2 3.4

3.9 3.6

4.6 4.8

4.2 2.9

L.6 3.5

Souree: Table 8-6.

Combination II eonsists of Capital measured by Aircraft Tonne - Hours, and
Labor measured by Manhours.

*Ineluding their domestie operations.



202

TABLE A-3

AVERAGE ANNUAL PERCENTAGE GROWTH RATBS OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION III,

INTERNATIONAL SCHEDULED AIRLINES,* ICAO
coNTRACTING STATES, 1 950-1980.

Growth Rates With Respeet To:

Tonne-Kilom etres Available Tonne-Kilom etres Perf orm ed

Period Mean
Standard
Deviation Mean

Standard
Deviation

(Pereent)

1 950

1 950

1 958

1 950

1 960

1 970

1 980

L957

L 980

1959

1 969

1 980

7 .99

4.68

8. 99

6. 07

t2.67

5. 30

4.8 7 .63

4.34

8.63

5. 75

10.02

6. 96

3.8

2.5 2.8

4.9 3.5

3.5 3.7

4.4 2

3

3

B2.4

Source: Table B-7

Combination III eonsists of Capital measured by Number of Aircraft and Labor
measured by Manhours.

*Including their domestie operations.
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TABLE A-4

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION IV,

INTERNATIONAL SCHEDULED AIRLINES,* ICAO
coNTRACTING STATES, L950-1 980.

Growth Rates With Respeet To:

Tonne-Kilom etres Available Tonne-Kilom etres Perform ed

Period Mean
Standard
Deviation Mean

Standard
Deviation

(Percent)

1 950

L 950

1 958

l" 950

1 960

L 970

1 980

1 957

1 980

1 959

1 969

1 980

4. 99

3. 05

5. 58

4. 53

7.13

3.42

3.8 4.47

2,7t

5. 01

3. 51

4"48

4. 69

3.3

2.01.4

4.2 3.3

3.2 3.2

4.9 2.6

1.8 3.2

Souree: Table B-8.

Combination IV consists of Capital measured by Aireraft Capaeity (see defini-
tion in text), and Labor measured by Manhours.

*Including their domestie operations.
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L-1011 in 1971 and 1972 respectively. Subsequently, the deeline in load factor was

gradually reversed to reaeh 58 pereent in 1979.

It should also be observed that the growth rate of total faetor produetivity

was highest when capital was measured in terms of aireraft number and lowest

when eapital was measured by aireraft tonne-hours. For given output levels, Iower

produetivity increase suggests larger quantities or less effieient use of inputs. The

eapital eontent of aireraft whieh is related to their size has inereased much faster

when measured by tonne-hours than by number of aireraft. For instanee when

these measurements are eonverted into index numbers with a eommon base year, it
is observed that aireraft tonne-hours were 18.99 times larger in 1980 than in 1950,

whereas aireraft numbers were only 2.86 times as large in 1980 as in 1g50 (see

Appendix Table B-3).

These differences refleet the fact that over the years aireraft of larger sizes

were introdueed into service. Thus the measure tonne-hours serves as an

adjustment to aireraft numbers as well as aireraft hours flown by taking into ae-

eount the size of aireraft. Capital measured in terms of aircraft eapacity makes

similar adjustment for size but as the index numbers indicate this measure does not

make as great an adjustment as aireraft tonne-hours.

Partial Factor Produetivity

Given the limitations of partial produetivity measures noted earlier, the

following results should be interpreted with eaution. It will be observed however

that the pattern of produetivity growth indieated by these measures is similar to

that derived by the foregoing total produetivity analysis. That is, in general the

growth rate of produetivity tended to be lowest during the 1950-195? pre-jet

period, to be highest during the decade of the L960ts and showed a slowing trend

during the 1970rs. Again there were exeeptions to this general pattern of produc-

tivity growth as indieated by the eases in whieh eapital was measured by aircraft



205

TABLE A-5

LOAD FACTOR OF INTERNATIONAL SCHEDULBD AIRLINES,*
TCAO CONTRACTING STATES,+ 1960-I.980.

Year
Weight Load Factor

(Pereent)

1 960
L 961
I962
196 3
1 964
1 965
r_ 966
t967
1 968
r.969
1 970
1 971
L972
1.973
L97 4
r_975
197 6
r977
1" 978
L97 I
1,980

55
52
51
51
51
52
53
5l_

49
48
47
46
49
50
51
50
52
53
56
58
5B

Source: International Civil Aviation Organization, A Review of the Beonomic
Situation of Air Transport, Cireular 105-AT/26, Circular 122-AT/32 and
Cireular 158-AT/57.

*Ineluding their domestie operations"

+Exeluding U.S.S.R.
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tonne-hours and aircraft eapaeity. Sueh deviations from the pattern ean in part be

explained by the adjustment for size of aireraft whieh these measures of eapital

make, as observed above.

The growth of labor produetivity was eonsistent with the general pattern

deseribed above, whether output was measured in terms of tonne-kilometres avail-

able or tonne-kilometres performed. Note that for eaeh subperiod exeepting 1970-

1980 the growth rate of labor productivity was lower when output was measured by

tonne-kilometres performed instead of tonne-kilometres available (table A-8).

This again should perhaps be expected, for it refleets the faet that total output

(ffe) had been growing faster than revenue output (TKP). The reversed pieture

for L970-1980 suggests as indieated earlier a slowing down of capaeity offered

relative to capaeity sold. The partial produetivity results are summarized in

tabular form below.



TABLE A-6

CAPITAL PRODUCTIVITY WITH RESPECT TO OUTPUT MEAS{JRED IN TERMS OF TONNE-KILOMETRES
AVAILABLE AND FOUR MEASURES OF CAPITAL, 1950-1980, BY SUBPERIODS.

Annual PercentaEe Growth Rates

xL/KL xL/K2 X
1
/t< 3

X
1
/t< 4

Period Mean
Standard
Deviation Mean

Standard
Deviation Mean

Standard
Deviation Mean

Standard
Deviation

1 950-1 980

1 950-1 957

1 958-1 980

1 950-1 959

1 960-1 969

1 97 0-1 980

7.6

5.2

8.4

6.6

LL. 3

5.2

4

3

4

4

5

1

8

7

9

I
L

5

2"8

3.5

2.6

4.L

3.2

L.3

2

2

2

3

3

1

7

4

4

ó

L

0

8.4

5.1

9.3

6.3

13. 5

5.4

4. o

8

7

0

3

3.4 3.0

3

4

4

3

2.4 2.3

3.7 3.5

3 7

3

2

3.4

4 4.t

2.3 2 2.0

Souree:

Notes

Table B-9.

Xr = Tonne-Kilornetres Available; K., = Capital measured in terms of Aireraft Hours Flown; K, =
Cäpital measured in terms of Aireraft Tonne-Hours; K"ì = Capital measured in terms of Number-of
Aircraft; K¿ = Capital measured in terms of Aircraft Capaeity (see definitions earlier in this appen-
dix).

t9o{



TABLE A-7

CAPITAL PRODUCTIVITY WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-KILOMETRES
PERFORMED AND FOUR MEASURES OF CAPITAL, 1950-1980, By SUBPERIODS.

Annual Pereentage Growth Rates

x2/Kr x2/K2 X
2
/x

3
x

2/x4

Period Mean
Standard
Deviation Mean

Standard
Deviation Mean

Standard
Deviation Mean

Standard
Deviation

I 950-1 980

1 950-1 957

l_958-r_980

1 950-1 959

L 960-1 969

1 970-1 980

7

4

8

6

I

6

3

I

1

3

I
I

4.1 L.40

0. 00

2. 00

0. 01

0. 01

2.30

4.0

4.2

4.0

5.2

3.6

3.5

8.0

5.1

9.0

6.1

1_0. I
7.0

4.2 3.4 4.8

3.9 3.4 2.8 2.0

3"8 3

4

2

4

9

0

7

2

3

4

2

3

4

0

1

I

5.3

5. 1_ 3.1

3.6 6. L

3.2 4.2

Souree:

Notes:

Table B-10.

X2 = Tonne-Kilometres Performed; K1 = Capital rneasured in terms of AireraftHours Flown; Ko =
Cãpitat measured in terms of Aircraff Tonne-Hours; K.ì = Capital measured in terms of Number"of
Aireraft; Ko = Capital rneasured in terms of Aireraft Capaeity (see definitions earlier in this appen-
dix).

N1o
æ
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TABLE A-8

LABOR PRODUCTIVITY WITH RESPECT TO OUTPUT MEASURED IN
TERMS OF TONNB-KILOMETRES AVAILABLE AND TONNE-

KILOMBTRES PERFORMED, L950-1980 BY SUBPERIODS.

Annual Percentage Growth Rates

xr/n xzllq

Period Mean
Standard
Deviation Mean

Standard
Deviation

1 950-1 980

1 950-1 957

1 958-1 980

1 950-1 959

1 960-1 969

1970-1980

6.7 5.0 6

3

7

4

7

6

4

2

4

I
6

6

3.7

2.6

3.6

4"2

3.4

3.4

3.5 2.0

7.7 5

3

6

2

3

I
2

5

5.L

t0.2

5.0

Souree:

Notes:

Table 8-1L.

Xl = Tonne-Kilometres Available; Xo
Përformed; N = Labor Input measured-
worked annually.

= Tonne-Kilometres
in terms of Manhours
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Furthermore, given the available data piror to 1950 not mueh improvement in
the quality of the results was antieipated from the inclusion of pre-l950 data.

Cf. Earlier findings of this study (Chapter II).25.
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TABLE B-1

ABSOLUTE VALUES OF INPUTS, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTRACTING STATEs, 1950-1980.

Inputs

Kl Kz

Year (, ooo) (, ooo)

K K N

( , 000, 000 )

3 4

1"950
1 951
1952
1 953
1954
1 955
1 956
1 957
L 958
L 959
1 960
r.961
1 962
196 3
1 964
1 965
1 966
196 7
196 B
1969
197 0
1971_

1972
197 3
197 4
1 975
L976
L977
197I
L97 I
1 980

3 901
41 83
447 I
4502
4539
481 L

512 3
5 588
5950
6023
61 84
625 I
6347
647 I
6787
7 367
7889
9325

TOL22
10796
11175
11389
1_ 156 3
11 990
11 870
1L 910
L2077
125 00
13032
L3270
1 3550

1 5994
17987
2L047
22060
2 3603
25979
29201
32969
36890
39150
44525
51941
58392
63484
71264
81,77 4
91 512

1 1 3765
1_ 31586
1 50064
1 59803
1 76530
t88477
207 427
214847
22 3 908
234294
257250
267L56
2 85305
302 r.65

3061
3253
35L 5
3514
3563
3757
402L
4386
4520
4BT7
5014
5r22
52t3
5288
5425
5583
5781_

61 57
671 I
7062
7275
7343
7 464
76L6
7 857
8113
8246
83 39
B3 80
8590
8757

1181 451.6
1260 463"4
1405 505.2
1499 539.4
1633 581.0
1?39 638.2
1887 677 "82024 718,2
2L70 762.4
23L4 789.q
2606 806.6
3254 815.4
3846 825.2
4273 902.0
4704 990.0
5206 1074.0
5603 12L6.0
6320 1368.0
7124 1498.0
7923 L572.0
8323 1584.0
9099 1602. 0
9633 L674.0

10224 1710.0
10697 1740.0
IL224 L770.0
11679 1830.0
12181 1860.0
L2464 1910.0
r_3137 1960.0
13715 2020.0

Souree: Based on data provided by International Civil Aviation Organization,
A Review of the Eeonomie Situation of Air Cireulars 73-

tions of the Introduction Into Serviee of
Doe. 7894-C/907.

Notes: *Including their domestie operations.
K, = Capital measured in terms of Aircraft Hours Flown.
Kå = Capital measured in terms of Aireraft Tonne-Hours.
Ki = Capital measured in terms of Number of Aircraft"
KÏ = Capital measured in terms of Aircraft Capaeity"
N' = Labor measured in terms of Manhours.
See Appendix A for definition of these inputs.
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TABLE B-2

ABSOLUTE VALUES OF OUTPUT, INTERNATIONAL SCHBDULED
AIRLINES,* ICAO CONTRACTING STATES, 1950-1980.

Output
Year xt x2

(millions)

1 950
1 95L
1952
1 953
L954
r.955
1 956
1 95?
L 958
1 959
1 960
1 961
1962
1 963
1 964
L 965
1 966
1 96?
L968
1 969
1" 970
1 97L
1972
197 3
t97 4
1 975
L976
L977
L 978
L 97I
1_ 980

6500
6960
75 B0
83 50
93 80

10480
11640
13150
14920
1_ 7630
22320
26070
29720
3 3550
38640
4 5370
52020
64290
7 9320
90970

r.00470
L09570
1_L7840
r.29800
1" 33540
r_41460
r52020
1624r0
L7 4220
1 89500
r.99430

3 970
41 90
4560
5040
5 580
61 30
6980
7860
8880

10490
L2340
13480
15 100
16960
19780
23450
275L0
32620
38550
43350
47750
50560
5 7430
64580
68450
71180
7 8760
86210
98080

109250
Llt?20

Souree: Based on data provided by International Civil Aviation Organization,
A Review of the Bconomie Situation of Air Circulars 73-

mte Impliea-
tions of LonE- Range Jet Aireraft , Doe. 7894 - C/907.

*Including their domestic operations.

X"=
xi, =

Tonne-Kilometres Available (Total Output).
Tonne-Kilometres Performed (Revenue Output).

Notes:
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TABLE B-3

INDICES OF INPUTS, INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES, 1950-1980.

Inputs

Year K
1

K
2

K3

(1950 = 100)

K 4 N

L 950
1 951
1 952
1 953
1 954
1 955
1 956
L957
1 958
1 959
1 960
I 961
L962
1 963
1 964
1 965
1 966
1967
1 968
I 969
1 970
L97L
L972
1 973
r97 4
1 975
1 976
L977
197I
t979
1 980

r.00.0
t07 .2
114. B

L15.4
116.4
123.3
1"31.3
L43.2
r.52. 5
154.4
158. 5

L60.4
L62 "7
L66.I
L7 4"0
188.8
202 "2
239.0
259. 5

27 6.7
286. 5
292.0
296.4
307.4
304.3
305. 3
309. 6
320.4
334. 1

340 "2
347 .3

100. 0

LLz.5
131.6
137. 9
L47 .6
L62.4
182.6
206.1
230.6
244.8
278.4
324.8
365. 1

396. I
445.6
511.3
572.2
7LL.3
822.7
938.3
999. 1

1r.03.7
L178.4
1296.9
1343.3
1 399. 9
L464.9
1570" 1

t670.4
1783.8
L889. 2

100. 0
106.3
1L4. I
1L4. I
116.4
L22 "7
131.4
143.3
147 .7
t57 "4
163.8
16?.3
1?0. 3
L72.8
177 .2
t82.4
188.9
201.I
2L9.5
230.7
237 .7
239. I
243.8
248"8
256 "7
265. 0
269 "4
272.4
273.8
280" 1

286.L

100. 0
106.7
119.0
L26.9
138. 3
147.2
159.8
LTT.4
183. 7
195. I
220.7
275 "5
325.7
361. I
398.3
440. I
47 4.4
535. L

603 .2
670. I
7 04.7
770.4
815. 7
865"7
905. 8
950. 4
988. I

1031 .4
1055. 4
LTL?.4
1L61"3

100. 0
102. 6
111.9
119"4
t28.7
141.3
150. L

159.0
168. 8
t7 4.8
178.6
180.6
182.7
199. 7
219.2
237 "8
269.3
302. I
331 .7
348. 1

350. I
354.7
370.7
378"7
385"3
391.9
405 "2
411. I
422 "9
434. 0
447 .3

Souree:

Notes:

Computed from Table 8-L.

*lneluding their domestie operations.
K., = Capital measured in terms of Aireraft Hours Flown.
Kä = Capital measured in terms of Aircraft Tonne-Hours.
Kã = Capital measured in terms of Number of Aircraft.
Kä = Cupital measured in terms of Aircraft Capacity.
N - = Labor measured in terms of Manhours.
See Appendix A for definition of these inputs.
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TABLE B-4

INDICES OF OUTPUT, INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES, 1950-1980.

Output
Year X X1 (1950 = L00)

2

1 950
1 95L
L952
1 953
L954
1 955
1 956
1957
1 958
1 959
1 960
1 961
L962
1 963
1 964
1 965
L 966
I 967
1 968
1 969
1970
1 971
1.972
L973
1.97 4
L 975
r.976
t977
1 97B
L 97I
I 980

100. 0
107. L

116.6
128.5
r44.3
t6L.2
179. 1

202.3
229.5
27L.2
343.4
401. 1

457 .2
516.2
594.5
698. 0
800. 3

989. 1

t220.3
1 399. 5

1 545. 7
1 685. 7
1812. I
L996. I
2054.7
2L76.3
2338. 8
2498.6
2680. 3
2915" 4
3068.2

100. 0
105. 5
11 4.
t27.
140.
L54.
L75.
198.
223.
264.
31"0.
339.
380.
427.
498.
590.
692.
821.
97L.

1091.
L202.
L273.
L446.
L626.
1724.
t792.
1983.
2L7L.
2470.
275t.
2814.

I
0
6
4
I
p
7
2

B

5
4
2

2

7

I
7
0
I
B

6
6
7
2

I
I
5
5
9
t

Souree: Computed from Table B-2.

*Ineluding their domestie operations.

X, = Tonne-Kilometres Available (Total Output).

X, = Tonne-Kilometres Performed (Revenue Output).

Notes:
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TABLE B-5

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH IT.IPUT COMBINATION I,

INTERNATIONAL SCHBDULED AIRLINES*,
ICAO CONTRACTING STATES, L950-1980.

Growth Rates With Respeet To

Year
Tonne-Kilometres

Available
Tonne-Kilometres

Performed
(Pereent)

1 950
1 951
7952
1 953
L 954
1 955
1 956
L957
1 958
L 959
1_ 960
1 961
196 2
1 963
1 964
196 5

1 966
L967
1 968
1 969
1 970
I 971
1972
1_ 973
197 4
1 975
L976
L977
1 978
197I
198 0

;
L.
7.
8.
4.
4.
5.
d

7
0
2

6
2

7

2
0
0
1

6
7
I
4
I
2
7
6
I
0
5
I
0
B

0
3
1

6
7
7

õ" t
1.0
7.5
7.0
2.3
7.5
4.8
6.6

15. I
15. 1

8.0
10. 7
7.3
9.8

10. 1

7.8
2.7
9.4
6.5
7.8
4.3

10. I
9.3
5.9
3.L
8.5
6.8

10. 1
9.3

-0. 2

16.
24.
L5.
L2.

D

8.
B.
5.
l.

L4.
8.
8.
7.
4.
7.
2.
5.
5.
4.
3.
6.
2"

Souree: Based on Bquation A.-6 and data given in Tables B-3 and B-4.

Combination I eonsists of Capital measured by Aireraft Hours Flown and Labor
measured by Manhours.

*Including their domestie operations"



219

TABLE 8_6

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION II,

INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES, 1950-L980.

Growth Rates With Respeet To:

Year Tonne-Kilometres
Available

Tonne-Kilometres
Perormed

(Percent)

1 950
1 951
7952
1 953
1 954
1 955
1 956
1 957
1 958
1 959
L 960
196r.
L962
1 963
1 964
1 965
1 966
I967
1 968
1 969
L 970
197r_
L972
1973
797 4
197 5
197 6
L977
1 978
197I
1980

-7.4
-4. I

-3 0
I
I
4-
1'
0
5
4
9
5
3
1

4
3
4
I
0
1

0
0
8
7
5
2
I
3
5
I
3
5

4.6
5.0
1.8
1.2
to
3.8

13.0
17.5
6.3
6.1
4"0
3.9
5.2
2.3
4.0

10. 3
4"3
6.2
2.4
1.6
3.2
0.1
2"7
4.1.
1_. I
2.4
3.7
0"4

-4.
4.
3.

-0.
4.
2.
3.

12.
B.

-1.
4.
3.
5.
6.
4.

-1".
5.
2.
6.

-0.
ot.
5.
3.
0.
7.
4.
8.
6.

-o

Souree: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination II eonsists of Capital measured by Aircraft Tonne-Hours and Labor
measured by Manhours.

*Ineluding their domestie operations.
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TABLE B-7

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION III,

INTERNATIONAL SCHEDULED AIRLINES, *
ICAO CONTRACTING STATES, L950-1980.

Growth Rates With Respeet To:

Year
Tonne-Kilometres

Available
Tonne-Kilometres

Performed
(Pereent)

1 950
1 95L
L952
1 953
1 954
1 955
1 956
I 957
1 958
1 959
1 960
1 961
t962
1 963
1 964
1 965
1 966
L967
1 968
1 969
1 970
t97L
L972
1 973
L97 4
r.975
t976
L977
1 978
197I
1_980

2.
0.
7.
8.
4.
4.
5.
o

3
6
5
3
5

4
2
1

I
3
1

4
3

B

3
3

8
3
1

3
1

7

0
3
3
1

5
9
4
7

0:
0.
t.
6.
2.
7.
4.
8.

7
6
I
7:
6
2

B

7
7
3
5
4
7
2

5
9
I
1

8
L

I
8
3
4
4
3
2
4
0
2

12.
23.
L5.
12.
8.
9.

12.
7"

14.
14.

L2.
t4.

7"
10.
7.

11.
13.

9.
8.
8.
4"
B.
0.
3.
5.
5.
5.
6.
2"

9.
9.
9.
6.
8.
4"

10.
10"

3"
1.
8.
8.

12.
o

-0.

Souree: Based on Bquation A-6 and data given in Tables B-3 and B-4.

Combination III eonsists of Capital measured by Number of Aireraft and Labor
measured by Manhours.

*Including their domestie operations.
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TABLE B-B

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION IV,

INTERNATIONAL SCHBDULED AIRLINES,*
ICAO CONTRACTING STATES, L 950-1 980.

Growth Rates With Respeet To:

Year
Tonne-Kilometres

Available
Tonne-Kilometres

Performed
(Pereent)

1 950
1951_

L952
L 953
1 954
1 955
1 956
1 957
1 958
1 959
r" 960
1 961
r_ 962
1 963
1 964
1 965
1 966
1 967
1 968
1 969
1 970
1_ 971
1972
1973
L97 4
L 975
L97 6
L977
1 978
19?9
L 980

2.
-1.
3.
3.
3.
3.
6.
6"

0
6
5
I
I
5
3

6
B

L

4
6
5
2
6
I
I
1

0
1

L

2

6

5

3

7
6
I
5
3

o.¿
-L. 6

3.8
2.2
2.0
6.3
5.9
6.2

12.7
9.1

-6.2
0.6
1.9
6.6
B"B
7.5
5.9
6.9
3"7
6.9

-0. 1

8.3
7.9
2.6
0.4
2.5
6.3

11.3
7"L

-1_. 6

12.
18.
1.
2.
2.
5.
l.
4.

10.
L2.
6"
7.
3.
2.
5.

-0.
2.
3"
3.
4.
4.
1.

Souree: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination trV eonsists of Capitat measured by Aireraft Capacity (define¿
in Appendix A) and Labor measured by Manhours.

*Including their domestic operations.
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TABLE B-9

ANNUAL PERCENTAGE GROWTH RATES OF CAPITAL PRODUCTIVITY
WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-

KILOMETRES AVAILABLE, TNTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTRACTING STATES, L950-1980.

Growth Rates

Year xr/Kt xL/R2 x1/K3 xL/K4
(Percent)

1 950
L951
L952
1 953
1"954
1 955
1 956
1957
1 958
1 959
1 960
1 961
r962
1 963
L964
1 965
1 966
1 967
1 968
1 969
1 9?0
1971
L972
1_ 973
197 4
1_9?5

1976
r977
r.97I
19? I
1 980

-0. 1

I.7
9.6

11.3
5.5
4.3
3.6
6.5

16.7
23.3
15. 4
L2.4
10.6
9.9
8.2
7"r
4.6

1"3.6
7.6
6.7
?.0
5.9
6.2
3.9
5.6
6.0
3.2
2.9
6"8
3.1

-4
-6

5

4
1

-1
0
1

l-L
11

0
1

3
2

2

2

-0
6
0
3

-1
0
0
0
1

2

-0
0
1

-0

I
I
2

I
5
2

1

4
3
3

L

4
I
6
3

5

6
7

6
7
3

7
1

?

6

7

3

I
I
6

0:
0.

10.
10.
6.
3.
3.

8
I
2

7
0
8
6

1

I
7

4
0
3
3

1

7

1

0
L

2
l_

8
I
3

6
7
7
7
3

0

0.4
-2.4
3.3
3.0
5.0
2.3
5.3
5.9

10. I
t2.4
-6.4
-3.6
1.6
4.6
6.1
6.5
9.6
9.4
3.1
5.1

-0.2
1.6
3.8

-7.7
0.9
3.3
2.4
4.8
3.2
0.8

10.
L0.
2L"
t4.
12.
11.
L2.
L4.
10.
L6.
13.

o

7.
8.
5.
l.

-0
2.
5.
5.
6.
6.
3.

Souree: Tables B-3 and B-4.

*Ineluding their domestic operations"

äi :
t<i =
Ki=

Tonne-Kilom etres Available.
Capital measured in terms of Aircraft Hours Flown.
Capital measured in terms of Aircraft Tonne-Hours,
Capital measured in terms of Number of Aircraft.
Capital measured in terms of Aireraft Capaeity (see definitions in Appendix
A).
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TABLE B-10

ANNUAL PERCENTAGE GROWTH RATES OF CAPITAL PRODUC"IVITY
WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-

KILOMETRES PERFORMED, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTACTING STATES, 1 950-1980.

Growth Rates
Year xz/Kt x2/K2 X /w x}/K4

(Pereent) 2 3

1 950
1 951
1 952
1 953
L 954
1 955
1 956
L 957
1 958
1 959
1 960
1 961
L962
1 963
1 964
1 965
L 966
L967
1 968
1 969
1 970
1 971
r972
1 973
L97 4
197 5
1 976
L977
1 978
197I
1 980

-1.
1.

10.
9.
3.
6.
3.
6.

6
7
0
B

7

I
3
1

7
6
I
5

0
3
3
5

3
I
5
4
I
I
4
1

6
1

I
1

4
2

-6
-6

5
3

-0
1

-0
1

1L
3

-6
-0

3
3
3
4

-4
2

-1
3

-4
6
2

2

-0
5
2

6

4
-3

2

9
5
4
2

3

2

0
3
4
4
3

3
I
3
I
6
2

4
4
1

4
2

1

2
7
1

I
3

4

-0 I
6

5
2
2

3
3
6
8
0
I
L

7
7
2
3
4
3

0
I
9
I
2

7
7
B

3
2

I
1

-L.
2.
3.
1.
Ðr)¡

4.
5.
5.

10.
4.

1

3

6
6
2

I
0

4
7

5

5

2

0
I
L

0

1

B

1

I
1

3
0
ù

9

3

I
2

7

0

1.
10.

9.
4.
6.
3.
o

16.
L4.

7.
10.
10.
11.

10.
13.
6.

10.
10.
13.
15.
13.
11.

-12.

9.
9.
0.
8.
5.
6.
3.

11_.

8"
7.
3.
9.
5.
9.
9"
0.

8.
7.
6.
4.

-5.
1.
5.
7,
9.
5.
4.
1.
4.

-ù.
7"
6.
1.

-0.
6.
4.

11.
5.

_4,

11.
10"

2"
0"
8.
8.

13.
B.
0.

Souree: Tables B-3 and B-4.

*Including their domestic operations

Xo = Tonne-Kilometres Performed.
Ki = Capital measured in terms of Aircraft Hours Flown.
Ki = Capital measured in terms of direraft Tonne-Hours.
KÍ = Capital measured in terms of Number of Aircraft.
KÏ = Capital measured in terms of Aireraft Capacity (see definitions in Appendix
" ,A,).
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TABLE B-11

ANNUAL PERCENTAGE GROWTH RATES OF LABOR PRODUCTIVITY,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO CONTRACTING

STATES, l_950-1980.

Growth Rates

Year x1lN x2lN
(Percent)

1 950
1 951
L 952
1 953
1 954
1 955
1 956
L 957
1 958
1 959
1 960
1 961
L962
1.963
L 964
1 965
I 966
1 967
1 968
1 969
1 970
1 971
L972
L 973
r97 4
L975
1976
L977
197 B

197I
1 980

4.
-0.
3.
4.
1.
4.
6.
6.

4
2

3
2

7

6
6
I
1

I
5
7

3
I
2

2

I
7

3

6
I
I
B

1

1

I
1

5
0
1

2.
-0.
3.
2"
0"
7.
6.
6.

I
1

6
7
0
2
3

4
2
1

0
I
7
2

3

6
4
I
2

3

7

7

1_

2

2

0
7
I
5
I

14.
23.
15.
L2.

14.
15.

3.
4"
8.
1.
9.

72.
9.
o

7.
2.
7.
1"
4.
3.
5.
4.
6.
2.

8.
10.

2"
6.
9.
3.
5.
t.
7.
9.
4.
8.

10.
4.
2.
d
lc
o¡.

1_0.

8.
-0.

Souree: Tables B-3 and B-4.

*Ineluding their domestie operations.

*;

= Output measured in terms of Tonne-Kilometres .A,vailable.
= Output measured in terms of Tonne-Kilometres Performed.
= Labor Input measured in terms of Manhours"
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TABLE B-12

PRODUCTIVITY AND OPERATING COST OF SELECTED
JET AIRCRAFT, 1980.

Produetivitv Faetors*

Aircraft
Size

(Tonnes)
Speed

(Kilometres
per hr.)

Utilization
(Hours per

duY)

Stage Cost per
Length TKA+

(Kilometres) (u.S. Cents)

Boeing 707
Boeing 720
Boeing 727
Boeing 737
Boeing 747
BAC 1-11
cv-880
cv-990
Douglas DC-8
Douglas DC-g
Douglas DC-10
F-28 Fellowship
HS-Trident
Loekhead L-1011
vc-10

20. 80
16.19
18. 85
13.88
49.15
13. 76
L2"L4
L3.99
2L.97
L4.46
35. 50

7 "52
20 "70
39. 90
19.66

885
871
9r4
9t7
803
816
744

1066
965
903
965
687
858
938
885

I
7

7

6
I
6
6

6
I
7
7

7

5

6
10

.32

.05

.t3

.45

.22

.59

.58

.54

.52
"47
"43
"42
.57
.34
.50

I 392
L2L6

928
624

2874
344

1088
1.454
2320

364
1904

384
992

2112
1472

17. 85
15. 3?
14. 35
22.60
L2.20
27 " 01.'
13.45
14. L3
15. 59
23.62
L2.77
25.99
L4.24
14.80
15.14

Source: United States Civil Aeronauties Board, Aireraft Operating Cost
and Performance Egpolt, July, L980; International Civil Aviation
Organization,
Personnel) 19

Digest of Statistiqs
74; Mahlon R.Straszh

(Finaneial Data and Fleet and
elm, The International Airline

In!!qEy,
and Bnzo
254-257.

The Brookings Instituti on, 1969, Appendixes A and B;
Angelueei, Airplanes, MeGraw-Hill, New York 1973, pp"

*These figures represent arithmetie averages of international/teruitorial opera-
tions.

+Tonne-Kilom etres Available.
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TABLE B-13

PRODUCTIVITY AND OPBRATING COST OF SELECTED
TURBOPROP AND PISTON AIRCRAFT, 1980.

Produetivity Faetors*

Aireraft
Size

(Tonnes)
Speed

(Kilometres
per hr.)

Utilization Stage
(Hours per Length

d"y) (Kilometres)

Cost per
TKA+

(u.s. cents)

Turboprop

Beeeheraft B-99
Convair CV 580
Convair CV 600
DHC-6
Eleetra L-L88
Fairehild FH-227
Fairehild F-27
Herald
Nihon YS-l1
Nord 262
Viseount V-?00
Viseount V-800

l"

5
4
2

10
5

4
5

6
3
6
n
a

73
78
63
20
18

246
300
288
233
307
256
280
336
275
264
312
3r2

4.42
4"54
5. 15
6.40
5. 1_0

5. 00
6. 84
4.15
6. 84
5. 76
5. 85
5. 70

L52
200
t92
149
323
776
2L3
184
1_86

130
2L6
229

5'.1"52
44"75
50.85
50. 96:
44"52'
45.88
50. 85
43 "62
32. 66
53. 56
48. 36
45.77

.09

.63
"09
.7L
.70
.36
.52

Piston

Convair CV 240
cv-340/440
Douglas DC-3
Douglas DC-6
Douglas DC-7
Loekheed 749
Loekheed L049
Martin 202
Martin 204

4
5
3
I

.63

.20

.47

296
3L2
186
392
432
344
424
2L6
221

5.70
5. 85
3.27
6.32
6.47
3 "52
4. 00
4.30
4.27

192
203
131
304
400
320
336
L68
130

42.7t
44"t8
45.77
43. 84
47 "35
48. 36
46. 56
48. 36
44.64

83
10. 41
8.67
9. 83
3 "47
4.63

Souree: United States Civil Aeronauties Board, Aircraft Operating Cost
and Performanee JuIy 1980; International Civil Avia-

of Statisties (Finaneial Data and F1eeton oflr
and Personnel) 197 Ma aszheim, The International
Airline Industry, The Brookings Institution, 1 969, Appendixes
A and B; and Enzo Angelueci, Airplanes, MeGraw-Hill, New
York 1973,pp"254-257.

*These figures represent arithmetie averages of international/territorial opera-
tions.

+Tonne-Kilom etres Available.



BIBLIOGRAPHY

BOOKS

Angelucei' Enzo. Airplanes. MeGraw-Hill, New York 1973.

Ashley, C. A. Studv of Trans-Canada Airlines.
M

Atkinson, A. B. The Eeonomies of Inequality, Oxford Universi ty Press, London
1 975.

Billyou, DeForest. Air Law. A. D. Press, New York, 1963'

Brooks, P. W. The Worldts Airliners. Putnam, London, 1962.

Bryden, John M. Tourism and D ent. A Case Study of the Commonwealth
Caribbean. U ty Press, New York,1973.

Buehanan, Norman S. International Investment and Domestie Welfare. Henry
Holt and CompanY' New York' 194 5.

Burden, W. A. The for in Latin America. Couneil on Foreign
Rela ons, CW or 19

Burkhardt, Robert. The Federal Aviation Administration. Frederiek A. Praeger
Ine., New York, 1967.

Burkhart, A. J. and S. Medlik. Tourism. Heineman Ltd., London' 1974.

Caves, 3. E. Air transport and Its RgÊuleþIq. Harvard University Press, Cam-' 
nri

Chamberlain' Neil W. Private and Public Planning. MeGraw-Hill, New York'
1 965.

ChenE. Bin. The Law of International Air Transport. Stevens and Sons Limited'
London, 1962.

Cherington, P. W, Airline Price Poliey. The Ptimpton Press, Norwood, Massaehu-
setts, 1958.

Colegrove, K. W. Internationql_Controlg!_Aviation" World Peaee Foundation,
Boston, Massaehusettsr 1 930"

Corbett, David. Polities and the Airlines. Universi ty of Toronto Press, 1965.

Dasgupta, Partha, Amartya Sen and Stephen Marglin"
uation. United Nations, New Yorku L972.

227

Guidelines for Proieet Bval-



228

Davies, R. E. G. A History of the World's :\Ellneq. Oxford University Press, Lon-
don,1964.

Dobb, Mauriee. Capitalism, Development and Planning. International Publishers,
New York, t967.

Dorfman, Robert (Bditor). Measuring Benefits of Government Investments. The
Brookings Institution' Washington, D. C.' 1965.

Douglas, George W., and James C. Miller III. Economie Regulation of Domestie
Air Transport: Theory and Poliey. The Brookings Institution, Wash-
ington, D. C., I974.

Ellison, A. P., and E. M. Stafford. f .

Saxon Houser D. C. Hea

Farris, M. T., and P. T. MeElhiney. Modern ed Readings.
Houghton Mifflin Company, 1967.

Federal Aviation Ageney. Nationql:lviation Goals. U. S. Government Printiitg
Offiee, Washington, D. C., 1961.

Ferber, Robert, and P. J. Verdoorn. Researeh Methods in Eeonomies and Business.
The Maemillan Company, New York, 1962.

Ferguson, C. E. Mieroeeonomic Theory" Riehard D. Irwin, Ine., Homewood' Illi-
nois,1966.

Frederiek, J" H. Commercial Air Transportation. Riehard D. Irwin , Ine., Chieago,
1 951.

Friendly, H. J. The Federat Administrative &enqþq, Harvard University Press,
Cambridge, Massaehusetts, t962.

Fromm, Gary (nOitor). Tax Ineentives and Capilelqpenlg¡ng. The Brookings Insti-
tutionr Wash

Fromm, Cary (eCitor). Transport Investment an . The

Brookings Institution' Washington, D. C.' 1965.

Fulda, CarI H. Com tition in the ted Industri rtation. Little,
Brown an PanVr

Gearing, Charles E., W
velopment"

illiam W. Swart and Turgut Var. Planning for Tourism Ðe-
Praeger Publishers, New York, 1976.

Ghali, Moheb (Editor). Tourism and Regioqel qlex4lr" Martinus Nijhoff Publishers,
Leiden, the

Gill, F. W", and G. L. Bates. Airline Competition. Harvard University Press, Cam-
bridge, Massaehusetts, 1949.

Gray, H. Peter" International Travel:International Trade. D. C. Heath and Com-
panyr Lexington, Massachusetts' 1970.



229

Haveman, Robert H., and Julius Margolis (nOitors). Public enditures and Poti
Analysis. Markham Publishing Company, eago,

Heller, Jack, and Kenneth M. Kauffman. Tax Incentives for in Less De-
veloped Countries. Harvard Law
1 963.

Higgins, Benjam in. Eeonomic Development. W. W. Norton and Com-
panV¡ [ne., New York, 1959.

Higham, Robin. lr.itainrslmperial Air Routes, 1918 to 1939. G. T. Foulisand
Co", Ltd., London, 1961.

James, L. Douglas, and Robert Lee. Economies of Water Resourees Planning.
McGraw-Hill Company, New York, L97L.

Jewkes, John, David Sawers and Richard Stillerman. The Sourees of Invention,
2nd Edition. W" W. Norton and Company, Ine., New York, 1969.

Johnston, J. Econometrie Methods, 2nd Edition. MeGraw-Hill, New York.

Johnston, J. Statistieal Cost Analysis, MeGraw-Hill Book CompanVr Ine., New
York,1960.

Keiser, Norman F" Readings in Macroeeonomies. Prentiee Hall, Ine., Englewood
Cliffs, N. J., 1970.

Kendrick, John W., and Maude R. Peeh. Postwar Productivity Trends in the United
States, 1948-1969, National Bureau of Eeonomie Researeh, Columbia
University Press, New York, L973.

Keyes, L. S. Federal Control of Entry into Air Transportation. Harvard Univer-
sity Press, 1951.

Kindleberger, Charles P. International Eeonomies. Riehard D. Irwin, Ine., Home-
wood, Illinois, 1968.

Kneese, Allen V. The Economies of Regional Water Quatity Management. The
Johns Hopkins Fress, Baltimore, 1964.

Kneese, Allen V., Robert V. Ayres and Ralph C. Dtarge. Eeonomies and the Bn-
vironment" The Johns Hopkins Press, Baltimore, L970.

Kneese, Allen V., and Blair T. Bower (U¿itors). Environmental Quality Analysis.
The Johns Hopkins Press, Baltimore, 1972"

Kneese, Allen V., and Blair T. Bower. Managing Water Quality: Eeonomies, Teeh-
nologv, Institutions" The Johns Hopkins Press, Baltimore, 1968.

Kneese, Allen V., Sidney E" Rolfe and Joseph W" Harned (n¿itors). Managing the
Environment. Praeger Publishers, New York, 197L.

Koch, James V" Microeconomie Theory and Applieations. Little, Brown and Com-
panyr Boston, l-976.



230

Krause, Walter. Economie Development. Wadsworth Publishing Company, Ine.,
San Franciseo, 1961.

Lansing , J. B. Transportation and Economie Policy. The Free Press, New York,
I 966.

Lave, Lester B. Teehnologieal Change: Its Coneeption and Measurement. Pren-
tiee-Hall, fne., Englewood Cliffs, N. J., l-966.

Lewis, W. Arthur. Development Planning. Harper and Row Publishers, New York,
1 966.

Lindholm, R. W. Publie Finanee of Air Transportation. The Ohio State Univer-
sity Press, Columbus, Ohio, 1948.

Lissitzyn, O. J. International Air Transport and National Policy. Couneil on For-
eign Relations, New York, t942.

Loeklin, D. P" Eeonomies of Transportation. Riehard D. Irwin, Ine., Homewood,
Illinois, 1966.

Maass, Arthur. et. al. Design of Water-Resouree Systems. Harvard Universi ty
Press, Cambridge, Massaehusetts, L962.

Mansfield, Edwin. Mieroeeonomies. W. W" Norton and Company, Ine., New York,
1970.

Mansfield, Edwin. The Eeonomies of Teehnolog&q!!Þq . W. W. Norton and
companffiTl-

Mason, Robert D. Statistieal Teehniques in Business and Eeonomies. Riehard D.
Irwin, Ine., Homewood, Illinois, 1970.

Mauee, Sir Osborne, and J. E. Wheeler. International Air Transport. Oxford Uni-
versity Press, London, L964.

MeCloskey, Donald N. The Applied Theory of Price. Maemillan Publishing Co.,
Ine", New York, 1982.

Meier, Gerald M, Leading Issues in Developm . Oxford University
Press, L964.

Meyer, J. R", M. J. Peek, J. Stenson and C. Zwick.
in the Transport Industries. Harvard U

The Eeonom ies ot_Cgqpe!i1!9!.
ni

Massaehusetts, 1 964.

Meye r, Robert A. Microeconomie Decisions. Houghton Mifflin Company, Boston'
1976.

Miller, R. B. Domestie Airline Efficiency" The M.I"T. Press, Cambridge, Massa-
ehusetts, 1963.

National Bureau of Economie Research. The Theory and Empirieal Analysis of
Produetion" Columbia Universi ty Press, New York, L967.



23L

National Bureau of Eeonomic Researeh. Transportation Economics. Columbia
University Press, New York, 1965.

Nieholson, Walter. Mieroeeonomic Theory. The Dryden Press, Hinsdale, Illinois,
1978.

Pergrum, D. F" Transportation Eeongmics and Publie Policy. Richard D. Irwin,
lne., Homewood, Illinois, 1963.

Peters, Michael. International Tourism. Hutchinson and Co. , Ltd., London,1969.

Pillai, K. G. J. The Air Net. Grossman Fublishers, New York, 1969.

Redford, E. S. The General Passenger Fare Investigation. Universi ty of Alabama
Press, Alabama, 1-969.

Riehmond, S. B" Regulation and Competition in Air Transportation. Columbia
University Press, New York, 1961-.

Roadeap and Assoeiates. World Airline Reeord, (6th gOition), Roadcap and Assoe-
iates, Chieago, Il.linois, 1965.

Royal Institute of International Affairs. The British Caribbean" Oxford Univer-
sity Press, 1957.

Ruppenthal, K. M. Issues in Transportation Eeonomies. Charles E. Memill Books,
Ine., Columbus, Ohio, 1965.

Seheppaeh, Raymond C., Jr., and L. Carl Woehleke. Transportation Productivity"
Lexington Books, D. C. Heath and Company, Lexington, Massaehusetts,
1 975.

Sehriever, Bernard 4., and William W" Seifert. Air Transportation 1975 and Beyond:
A Systems Approaeh. The M.f.T. Press, Cambridge, Massaehusetts,
1 967.

Seabrooke, G. A. Air Law. University of tondon Press, London, 1964.

Sealy, K. R. The Geographv of Air Transportation. Hutehinson Universi ty tibrary,
London, 1957.

Searle, G. A. C. (Editor). Reereational Economics and Analvsis. Longman Group
Limited, Essex, England, 1-975.

Simonson, G. R. (nCitor)" The Historv of the Ameriean Aircraft Industry. The
M.I.T. Press, Cambridge, Massaehusetts, 1968.

Speiser, Stuart M. Spe.lgsrts Aviation Law Gu¡!þ" The Bobbs-Merrill Company,
Ine", New York, 1963.

Spurr, William, and Charles P. Bonini. Statistical Analysis for Business Deeisions.
Riehard D. Irwin, Ine., Hornewood, Illinois, 1973.

Stanford Researeh Institute" Eeonomie Principles for Prieing Airport Services"
S. R. I., Pasadena, California, L961.



232

Straszheim, Mahlon R. The International Airline . The Brookings Institu-
tion, Washington, D. C., 19

Stratford, A. H. Air Transport Beonomic-ansport oeonomrcs grsonic Era. MaeMilian,
London, 1967.

Stroud, John. Annals of British and Commonwealth Air Transport, 1-9L9-1960"
Putnam, London, 1962.

Taylor , Milton C. Industrial Tax-Exemption in Puerto Rieo. The University of
Wisconsin Press, Madison, 1957"

Thayer, F. C., Jr. Air Transport Policy an4 National Seeurity. The University
of North Carolina Press, Chapel Hill, 1965.

The Port of New York Authority. Air Travel Forecasting. Columbia Universi ty
Press, New Yorkr 1957.

Thomas, A. J., Jr. Eeonomie Regulation of Seheduled Air Transport. Dennis and
Company, Ine., Buffalo, New York, 1951.

Tinberge n, Jan. Development Planning. MeGraw-Hill Book Company, New York,
1 967.

Van Arkadie, Brian and Charles R. Frank, Jr. Economie Accounting and Develop-
ment Planning. Oxford University Press, London, L969.

Voyles, R. J. The Tourist Industry of the Caribbean Islands. University of Miami
Press, Coral Gables, Florida, 1956.

Wassenberg, H. A. Post-war International Civil Aviation Poliey and the Law of
the Air" Martinus Nijhoff, The Hague, Netherlands, 1962.

Wheateroft, Stephen. Air Transport Poliey. Miehael Joseph, London, 1-964.

Wheateroft, Stephen . The Eeonomies of European Air Transport. Harvard Uni-
versity Press, Cambridge, Massaehusetts, 1956.

Wolfe, Thomas" Air Transpor tation-Traffie and Management. MeGraw-Hilt,
New York, 1950"

ARTICLES

Andie, F. M. ttFiseal Ineentives: A Brief Survey .rt Social and Economie Studies
Volume L7, No" 1, Mareh 1968.

Arrow, K. J., H. B. Chenery, B. S. Minhas, and R. M. Solow. rrCapital-Labor
Substitution and Eeonomic Effieiency ." The Review of Beonomics
and Statisties August 1961, pp. 225-250"

Barzel, Yoram. "The Produetion Function and Technieal Change in the Steam-
Power Industry
1 33-L 5 0.

.'r The Journal of Politieal Eeonomv, April L964, pp.



233

BaumoÌ, Wiltiam J. rtOn the Diseount Rate for Publie Projeets." Publie Expendi-
turesandPolicyAnaIysis,editedbyRobertH.Havemãããiffi
@hing Company, Chieago, L971-, pp. 2?3-290.

Bond, M. E", and Jerry R. tadman. frlnternational Tourism and Eeonomie Develop-
ment: A Spee ial Case for Latin Ameriea.rt in Mississippi Valley Journal
of Business and Eeonomies, Volume 8, L972-t973, PP. 43-55.

Brown, Murray and John S. deCani. rrA Measure of Teehnological Employment,'t
Review of Eeonomies and Statisties Vol. 45, 1963, pp. 386-394.

Brown, Muruay and John S. deCani. trTeehnological Change and the Distribution
of Ineome.rr International Eeonomic Review, Volume 4, l{o" 3r Sep-
tember 1963,

Brown, Murray, and Joel Popkin. trA Measure of Technologieal Change and Re-
turns to Seale." in Review of Eeonomies and Statisties, Volume 42,
pp.402-411.

Brown, Samuel L., and Wayne S. Watkins" rfThe Demand for Air Travel: A Rggres-
sion Study of Time-Series and Cross-sectional Data in the U. S. Domes-
tie Market,rrin National Researeh Council' Passenger Transportation,
Highwav Researeh Record No. 213' pp. 21-34.

Bryden, John and Mike Faber. I'Multiplying the Tourist Multipli er.ft Soeial and
Eeonomie Studies. Volume 20 , No.1,1971.

Caves, Douglas W., Laurits R. Christensen, and Miehael W. Tfetheway. rtu. S"

Trunk Air CamiersrL9T2-L9772 A Multilateral Comparison of Total
Faetor Produetivity,tr in Thomas G. Cowin and Rodney E. Stevenson
(Editors), Productivity Measurement in Regulated ÞqqÞlqfgq, Aeadem-
ie Press, New York, l-981, pp.47-76.

Chenery, Flollis B. ttThe Appli eation of Investment Criteria.'t Quarterly Journal
of Economies, February L953, pp. 76-96.

Chenery, Hollis B. 'fThe Role of Industrialization in Development Programs"ft
The American Economie Review May L965.

Chen-Young, Paul" "A Study of Tax Ineentives in Jamaiea.tt National Tax Jour-
nal, Volume 20,1967, PP. 292-308.

Chow, Gregory C" 'tTeehnological Change and the Demand for Computers"" Amer-
iean Economie Review December 1967, pp. 11I"7-11-30.

Currie, A. W. 'tSome Aspects of Air Transport .f' Canadian Journal of Eeonomies
and Potitieal Science, Volume II, No. 1, p. 15.

Daley, M. C. t'An Approximation to a Geographie Multiplier"t' Econqrn& .Ieqlngl'
June to September 1940, pp. 248-258.

Domar, Evsey D. "On Total Productivity and ,ALl That"tt Journal of Folitieal Eeon-
omy, Deeember L962, pp. 597-608"



234

Douglas, Paul H. I'The Cobb-Douglas Production Function Onee Again: Its History,
Its Testing, and Some New Empirieal Values." Journal of Politieal
Eeonqrny, Volume 84r'l'976, pp. 903-915.

Fabrieant, Solomon. ttProductivity .tt The International of the Soeial
Seig4ççq, Volume 12' 1968' PP. 52

Ferguson, C. E. ttCross-Section Production Funetions and
stitution in Ameriean Manufaeturing Industry.

the Elastieity of Sub-
tr Review of Beonomies

and Statisties Volume 45, 1963' pP. 305-31-3.

Ferguson, C" E. ttTime-series Production Functions and Teehnologieal Progress
in Ameriean Manufacturing Industry
Volume XXIII' 1965' pP. 133-147.

.rr Journal of Political Eeonomv.

Flanders, M. June. ItPrebisch and Protectionism : An Evaluation.tt Economie Jour-

ry{, June 1964' PP. 305-326.

Foles, Lueien. trDomestie Air Transport Poliey"'t Eeonolq!çll, May to Auggst,
1 961.

Freeman, A. Myriek III. tflneome Distribution and Planning for Publie Investment.r'
The Ameriean Economie Review June 1967, pp. 465-508.

Fuehs, Vietor R. "Capital-Labor Substitution: A Note.rr Review of Eeonomies
and Statistics Volume 45, 1963' pp" 436-438.

Galenson, W., and H. Leibenst
ic DeveloPment.rt

ein. ttlnvestment Criteria, Productivity and Eeonom-
Quarter lv Journal of Eeonomies. August 1955.

Ghali, Moheb A. "Tourism and Eeonomie Growth: An Empirieal Study." 
-Egonomie

Development and qq!tqg!ç_!gge, volume 24, No. 3, April 1-976, pp.m
Goodwin, R. "The Multiplier." in S. E. Hamis (Bditor). The New Eeonomies, Knopf,

1941.

Gray, H. Peter. 'tTowards an Eeonomie Analysis of Tourism Poliey"'t in Sociql
and Beonomie Studies Volume 23, No. 3, September 19?4.

Harberger, Arnold. t'On Diseount Rates for Cost-Benefit Analysis.'r in Walter L.
Johnson and David R. Kamerschen (nditors), Readings in Eçqnelrìþ
Development, southwestern Pubtishing company, cineinnati, ohio,
1972.

Hildebrand, George H., and ,A,rthur Maee, Jr. ttThe Employment Multiplier in an

Bxpanding Industri al Market: Los Angeles County' l-940-17.r' Review
of Eeonomics and Statisties, August 1950, pp. 24L-249.

Hogan, Warren P" ftTeehnieal Progress
of Eeonomies and Statisties

and Produetion of Functions.fr in Review
November 1958' PP. 407-413

Kendriek, John W., and
Growth.rt in

Ryuzo Sato. trFaetor Priees, Produetivity, and Eeonomic
Ameriean Beonomie Review, December 1963' pp. 974-

1003.



235

Khan, Alfred E. trlnvestment Criteria in Development Programs.rr Quarterlv Jour-
nal of Eeonomies, February 1951, pp. 38-61-.

Knetseh, Jack L. trOutdoor Recreation Demands and Benefits.tt Land Eeonomies
Volume XXXIX, No. 4, 1963, pp. 387-396.

Komiya, Ryutaro. ftTeehnological Progress and the Production Funetion in the
United States Steam Power Industry .rr in Review of Economies and
Statisties, May 1962, pp. 156-166.

Lange, O. 'tThe Theory of the Multipli er.fr Eeonometriea, July-October L943,
Volume II, pp. 227-245.

Levitt, Kari, and lgbal Gulati. rrlneome Effeet of Tourist Spending: Mystifieation
Multiplied: A Critieal Comment on the Zinder Repor t.rt Social and
Economie Studies Volume 19, No. 3, 1970.

Lovell, C. A" Knox. trEstimation and Predietion with CES, and VES Produetion
Funetions.tr International Eeonomie Review, Volume 14, No" 3, Oeto-
berr 19?3, pp

Maass, Arthur. rtBenefit-Cost Analysis: Its Relevanee to Publie Investment De-
eisions.rr Quarterlv Journal of Econom ics, May 1966, pp.208-226.

Massell, Benton F" "A Disaggregated View of Technical Change,rtin Journal of
Political Eeonom Deeember 196L, pp. 547-557.

Massell, Benton F. frCapital Formation and Teehnologieal Change in United States
Manufaeturing .'t in Review of Beonomics and Statisties, May 1960,
pp. 182-188.

MeKinnon, R. rrForeign Exehange Constraints in Eeonomie Development and Ef-
fieient Aid Allocation.'r Beonomie Journal, June 1964 , pp. 388-409.

MeKinnon, Ronald I" rrWages, Capital Costs and Employment in Manufaeturing:
A Model Applied to 194?-58 U. S. Data, tr Eeonometriea Volume 30,
No.3, July 1962, pp. 501-521.

Meyer, John R., and Gerald Kraft. 'tThe Evaluation of Statistical Costing Teeh-
niques as Applied in the Transportation Industry .rt Ameriean Eeonomie
Review, Volume 51, May 1961, pp" 31-3-334.

Meyer, R. A. and K. R. Kadiyala. rrl,inear and Nonlinear Estimation of Production
Funetions.fr Southern Bconomie Journal, January 1974, pp" 463-472.

Minhas, Bagieha S. rtThe Homohyphallagie Production Funetion, Factor-Intensity
Reversals, and the Heckseher-Ohlin Theo
Eeo¡qlqJ¡, Volume 70r 1962, pp. 138-156.

rem." Journal of Politieal

Nelson, Riehard R. rfAggregate Produetion Funetions and Medium Range Growth
Projeetions. tr American Eeonomic Review September 1964, pp. 575-
605.

Plott, Charles R. trExternalities and Corrective Taxes"rt Economiea, N. S. 33,
February l-966, pp. 84-87.



236

Polak, J. J. rrBalanee of Payments Problems of Countries Reeonstrueting with
the HeIp of Foreign Loans.r' Quarterly Journal of Eeonomies, February
1943' pP" 208-240.

Prebiseh, Raul. I'Commereial Poliey in Underdeveloped Countries.tt The Ameriean
Economie Review May 1959, pp. 251-273.

Proetor, J. W., and J. S. Duncan. 'tA Regression Analysis of Airline Costs.rr The

Journal of Airtaw and Commãree, Volume XXI, L954, pp. 282-292-

Ranis, Gustav, and John C. H. Fei. ttA Theory of Eeonomie Development.fr The
Ameriean Eeonomic Review June 1963, pp.452-454.

Rao, V. K. R. V.
Econo
ies of

'rlnvestment, Ineome and the Multiplier in an Underdeveloped
my.'t in A. N. Agarwala and S. P. Singh (noitors). The Eeonom-
Underdevelopment, Oxford University Press , 1958, þp. 205-218.

Resek, Robert W. "Neutrality of Technieal Progress
Statisties, Volume 45' 1963' pp. 55-63.

.tr Review of Bconomies and

Rosenstein-Rodan' P. N.
ern Europe.rt

ttProblems of Industrialization in Eastern and South-East-
Economie Journal, Volume LIII, 1943' pp. 201-21-1.

Rothenberg, Jerome. ttThe Eeonomies of Congesti on and Pollution." The Ameri-
ean Eeonomic Review May L970, pp. 11-4-L21.

Samuelson, P. A. I'Interaetions Between the Multiplier Analysis and the Prineiple
of Aeeeleration.'t Th_e Re_view of Eeonomics and Statisties, Volume
21, May 1939' pP. 75-78.

Samuelson, P. A. ttThe Simple Mathematies of Ineome Determination.rt lleomer.' 
EmptoyÃent anå Publie Policy, (Bssays in Honor of Atvin ttanTen), -

Ine., 1948, PP. 133-155.

Seers, Dudley. t'The Limitations of the Speeial Case.rt in Kurt Martin and John
Knapp (gditors). The of Deve ent Eeonomi Frank
Cass and Company, r PP.

Shen, T. Y. trTeehnotogy Diffusion, Substitution, and X-Effieieney.rt in Eeonom-
etriia, Mareh 1963' PP.263-284.

Sherman, Roger and Thomas Willett. 'rRegional Development, BxternaUties and
Tãx-SubsidyCombinations.''@,June1969,pp.
29L-293.

Singer, H. W. I'The Meehanies of Eeonomic Development.rr in A" N. Agarwala
and S. P. Singh (B¿itors). The Eeonomies of Underde ent Ox-
ford University Press, 19 , ÞP.

Solow, Robert M. rrTeehnieal Change and the Aggregate Production Funetion.fr
in Review of Beonomies and Statisties August 195?, pp. 312-320.

Solow, R. M. 'tThe Explanation of Produeitivity Change.rt in &çviçw-q! igolqrnle
Studies, JulY 196?, PP. 249-183"



237

Thompson, Gerald E. "An Investigation of the Loeal Bmployment MuLtiplier,"
The Review of Economics and Statisties, February 1959, pp. 61-67.

Tïipathy, R. N. 'rCriteria for the Seleetion of Investment Projeets.tt Eeonomie
Developme¡!@, edited by Stephen Spiegelglas
ãffiTEãriffi. @?0, pp. 65-74"

Verhulst, Michel, J. J. ItThe Pure Theory of Produetion Applied to the French
Gas Industry.rr in Eeonometriea, Oetober 1948, pp" 295-308.

Viner, Jacob. rfThe Eeonom
Singh (editors).

ies of Development.r' in A. N. Agarwala and S. P.
The Eeonomies of Underdevelopment, Oxford Uni-

"Methods of Research Into the Elasticity of Demand for Air Trans-
tation." ITA Studies. (Paris: Institut du Transport Arien, November

versity Press, 1958, pp. 25-29.

Walters, A. A. ttProduetion and Cost Funetions: An Eeonometric Survey.rt In
Eeonometriea, Volume 31, January-April 1-963, pp. 1-55.

Walters, Alan A. ItThe Theory and Measurement of Private and Soeial Cost of
Highway Congestion.tt Eeonometriea, October 1961 , pp. 676-699.

Watson, Andrew, and Joel Dirlam. ttThe Impaet of Underdevelopment on Eeonomie
Planning .r' Quarterly Journal of Eeonomies, May 1965, pp" 305-326.

Yao-ehi Lu and Lehman B. Fleteher. I'A Generalization of the CES Produetion
Funetion.tr Review of Eeonomies and StatistiesrVolume 50, 1968, pp"
449-460.

RBPORTS AND SURVEYS

Air Jamaiea, Annual Report L973.

Air Transport Association of Ameriea. Ajr Transport Faets and Figu{çs !9Q9.
Air Transport Assoeiation of Ameriea, Washington, D. C", L968"

Barelays Bank D. C. O. Ba!"clays Overseas Survey. (A Survey of Trade and Eco-
nomie Conditions During 196? in the Temitories in whieh the Bank
is Represented). Barelays Bank D. C. O., London, 1968.

Bjorkman, Bo.
por
1 e64).

Clement, Harry G. The Future of Tourism in the Caribbean. (A Report prepared
Under Contraet with the Agency for lnternational Development and
Sponsored by the Regional Development Ageney). H" Zinder and Assoe-
iates, May L969.

Clement, Harry G. The Future of Tourism in the Pacific and Far East. (a Report
Prepared Under Contraet with the United States Department of Com-
meree and Co-sponsored by the Paeific Area Travel Assoeiation).
Checehi and Company, June 1961"



238

Cooke, Brian A. "Tourism and Air Transportation.'r 4th ITA International Sym-
posium. (Paris: Institut du Transport eriffi

Craig , Paul G. The Future Growth of Hawaiian Tourism and Its on the
State on N m enter, n1-

tyo Ha 96

De Castro, S. Problems of the Caribbean Air . Institute of
Soe an e Researe versrtyo e est Indies, Jamaica,
1 967.

Dhruvarajan, P. S., and R. F. Harris. A produetivi of the Canadian Air-
line Industry. Canadian Transport Com
Report No. 10-78-03, Ottawa, Mareh 1g?8"

Government of Jamaica. Eeonomic of Jamaica 1968. Central Planning
Unit , Kingston, Jamaiea,

Government of Jamaiea. Five year Inde e Plan 1 963-1 968. Printer, Kings-
ton, Jamaiea,

Government of Jamaica. National Ineome and Produet 1965-1g66. Department
of statisties, K

Gronau, Reuben. The Value of Time in tation: The Demand
for Air vel. a uo e eseareh,
Þãper l@ï-g?0.

Guthrie, Harold W. 'tDemand for Tourists' Goods and Serviees in a World Market.fr
Cowles Foundation Paper, No. 201"

Hudson, J. E. t'Conneetions Between Airlines and Hotels.tt ITA Studv. (paris:
Institut du Transport Arien, 1969/48).

International Air Transport Assoeiation. el on Fares and Rat 1972"

International Air Transport Assoeiation. Aviation's Role in Future Trans tation.
A Symposium of the Future o Wor ansport at
General Meeting of the International Air Transport Assoeiation, Munieh,
Oetober,1968.

International Air Transport Assoeiation. IATA in the 1gz0's. A Symposium ontheFutureofWorldAirtransffinual-GeñeralMeet-
ing of the International Air Transport Assoeiation, Manila, Deeember
1 967.

International Air Transport Assoeiation. The Airlines' Revenue S
in Provi Service to the Pu "2 Mee

r

International Air Transport Assoeiation. World Air Transport Statiqties. IATA,
Montreal, Canada, No. 1_3, 19



239

International Civil Aviation Organi zation. Aeronautieal Agreements and Arrange-
ments. (1946-1964 and Annual Suþþlements to 1967). I. C. A. O.,
ffiTFeal, Canada.

International Civil Aviation Organization. A Review of the Eeonomie Situation
of Air Transport. Cireular 73-AT/10, I. C. A. O., Montreal, Canada.

International Civil Aviation Organization. A Review of the Beonomie Situation
of Air Transport. Cireular 122-
1 971_ "

International Civil Aviation Organizati on" Air Transport Operatine Costs. Cireu-
Iar 77-AT/L2.

International Civil Aviation Organization. Digests of Statisties (Various Issues),
I. C. A. O., Montreal, Canada.

International Civil Aviation Organi zation. Inclusive Tour Serviees in International
Air Transport. I. C, A. O., Doc. 8244-AT/71-7' Montreal' Canada. -

International Civil Aviation Organization. The Economie Implicationq o:[ ]!ltç_lg!Is:
duetion Into Serviee of Long-Range Jet Aircraft. I. C. A. O., Doe.
7894-C/90?, Montreal, Canada' 1958.

International Civil Aviation Organization. The Technieal' Eeonomic al4Ëqc:Þl
Consequences of thé Introduetio :,
sonie Aireraff: i. C. A. O., Doe. 8087-C/925, Montreal, Canada, L960.

International Union of Official Tourist Organiza tions. Study of the Eeonomie
Imoaet of Tourism on National Eeonomies and International Trade.
Geneva, 1966.

International Union of Offieial Travel Organizations. rrEeonomie Review of World
Tourism.tt Travel Researeh Journal. Geneva, Switzerland, 1968.

Tourist Board. Annual Reports of the Tourist Boards of Antigua, Bahamas, Barba-
dos, Dominiea, Jamaiea, St. Kitts-N evis-Anguilla, St. Lueia and Trini-
dad and Tobago.

United Nations. DemoErap hie Yearbook, 1970.

United Nations . Macro-eeonomie Models for Planning and Polievmaking, Geneva
1 96?.

United Nations. Yearbook of National Account Statisties. (Various Issues)"

United States Civil Aeronauties Board. Aircraft Operating Cost and Performqncg
Report. (Various Monthly lssues).

United States Civil Aeronauties Board" Handbook of Airline Statisties. Civil
Aeronauties Board, Washington, (Various Issues).

United States Congress, Joint Eeonomie Committee-Subeommittee on Eeonomy
in Government. Eeonomie s of Publie Investment Decisions:
Interest Rate

rln ng e,
and

o,

S. Government



240

United States Congress, Joint Eeonomic Committee-Subeommittee on Eeonomy
in Government. Guidelines for Estimating the Benefits of Public Ex-
penditures. U. S. Government Printing Offiee, Washington, D. C",
r.969.

United States Congress, Joint Eeonomie Committee-,Subcommittee on Beonomy
in Government. The Analysis and Evaluation of Publie Expenditures:
The PPB System. Volumes 1, 2 and 3, U" S. Government Printing Office
Washington, D. C., L979.

United States Department of Commeree. World Survey of Civil Aviati on-AFRICA.
U. S. Government Printing Offiee, Washington, D" C", 1960.

OTHER

Aireraft. (Various Issues)"

Air Transport World" (Various Issues).

Ameriean Aviation. (Various Issues).

Aviation Week. (Various Issues)"

International Air Transport Association. IATA Bulletin. (Various Issues).

International Monetary Fund and the World Bank Group " Finanee and Development"
(Various Issues) . I. M. F. and World Bank Group, Washington, D. C.

Janes. Atl the WorldstAireraft. (Annual)"

New Commonwealth. (Various Issues).

Offieial Airline Guide, Chieago, Itlinois. (Various Issues).

Social and Economic Studies. Institute of Soeial and Economic Researeh, Univer-
sity of the West Indies, Jamaica. (Various Issues)"

The Jamaica Weekly Gleaner. (Various Issues)"




